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PART ONE 
THE CRITERIA 
INTRODUCTION
"There i s  s c a r c e l y  any i n q u i r y  more c u r io u s j  o r ,  from 
i t s  im portan ce ,  more w orthy  o f  our a t t e n t i o n  than t h a t  which  
t r a c e s  th e  ca u ses  w h ich  p r a c t i c a l l y  check th e  p r o g r e s s  o f  
w e a l t h  i n  d i f f e r e n t  c o u n t r i e s A s  i n t e r e s t i n g  as th e  s u b ­
j e c t  o f  economic developm ent  may b e ,  t h e r e  was no l a r g e  body 
o f  l i t e r a t u r e  on th e  s u b j e c t  u n t i l  a f t e r  World War I I .
The r e v i v a l  o f  i n t e r e s t  i n  economic d eve lopm en t  over
th e  p a s t  t e n  or f i f t e e n  y ea r s  has been  a d d r e s se d  to two main 
2
q u e s t i o n s .  What de term in es  the  r a t e  o f  economic growth?
And what i s  the  b e s t  a l l o c a t i o n  o f  r e s o u r c e s  to promote the  
growth o b j e c t i v e ?  The f i r s t  q u e s t i o n  i s  f o c u s e d  on the  most  
im portan t  problem, c a p i t a l  a c c u m u la t io n .  The seco n d  q u e s ­
t i o n  i s  concerned  w i t h  the  s p e c i f i c  a l l o c a t i o n  o f  in p u ts  
among a l t e r n a t i v e  p r o j e c t s  and t e c h n i q u e s .
A l l o c a t i o n  o f  c a p i t a l  among a l t e r n a t i v e  t e c h n iq u e s  
and p r o j e c t s  i s  a p r o c e s s  f o r c e d  upon th e  u n d erd ev e lo p ed
^T. R. M alth us ,  P r i n c i p l e s  (2d ed .  r e p r i n t ;  New Yorks 
Augustus K e l l y ,  1 9 5 1 ) ,  p .  3 0 9 .
^H. B. Chenery ,  "Comparative Advantage and Development  
P o l i c y , "  American Economic Review (March, I 9 6 I ) , p .  I 8 .
**1 —
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cou n try  because  t h e  s t o c k  o f  a v a i l a b l e  r e s o u r c e s  i s  l i m i t e d .  
The problem can now be d e f i n e d :  Given the  s t o c k  o f  r e s o u r ­
c e s ,  determ ine  which p r o j e c t s  and t e c h n iq u e s  w i l l  c o n t r i b u t e  
most toward the development e f f o r t  o f  t h e  c o u n tr y .  This  
problem has l e d  to  the  fo r m a t io n  of  in v e s tm e n t  c r i t e r i a . > 
In vestm en t  c r i t e r i a  are  e i t h e r  means of Judgment cr  
t e s t s  o f  the a l l o c a t i o n  o f  r e s o u r c e s  among th e  a l t e r n a t i v e s  
to  s e e  which  s e t  w i l l  y i e l d  th e  g r e a t e s t  advantage  i n  the  
development o f  th e  c o u n tr y .  A lthough  t h e  problem o f  c a p i ­
t a l  a l l o c a t i o n  i s  o f  s e co n d a r y  n a tu r e  to t h a t  o f  c a p i t a l  
a cc u m u la t io n ,  th e  e s t a b l i s h m e n t  o f  p r i o r i t i e s  has been  r e ­
garded in  the l i t e r a t u r e  on economic developm ent as an a c u t e  
problem o f  developm ent  th e o r y  and p o l i c y . ^
Before  d i s c u s s i n g  the  ty p e s  o f  in v e s tm e n t  c r i t e r i a ,  
i t  i s  h e l p f u l  to  d i s t i n g u i s h  between th e  two a l t e r n a t i v e s  
t h a t  are c o n s id e r e d  i n  th e  apport ionm ent  o f  c a p i t a l ,  the  
c h o ic e  o f  p r o j e c t s  and the  c h o ic e  of  t e c h n i q u e s .  The c h o ic e  
o f  p r o j e c t s  is  r e l a t e d  t o  the  s e l e c t i o n  o f  t h e  ou tp ut  ml% 
o f  the  economy. Jan T inbergen  has d e f i n e d  a p r o j e c t  as 
f o l l o w s ;  "A p r o j e c t  may be d e s c r ib e d  as the  in p u t  o f  a 
bunch o f  p r o d u c t io n  f a c t o r s  w i t h  the  co n seq u en ces  o f  o b t a i n -
•^G. M, Meier and R. E. B a ldw in ,  Economic Development  
(New Yorks John W iley  & S o n s , 1959)»  P« 3̂ 1-3•
^A. 0 .  Hirschman, The S t r a t e g y  o f  Economic Develc;  
ment (New Havens Y a le  U n i v e r s i t y  P r e s s ,  1 ^ 5 5 ) » P» 7?
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in g  a package o f  p ro d u c ts  o'*  ̂ On the  o th e r  hand th e  c h o ic e  
o f  t e c h n iq u e s  i s  concerned  w i t h  the b e s t  way o f  p ro d u c in g  
the  ou tp ut  g iv e n  the f a c t o r  p r i c e s *  The c h o i c e  o f  t e c h n i ­
ques i s  a t e c h n o l o g i c a l  problem t h a t  e x i s t s  w i t h i n  a p a r t i ­
c u l a r  p r o j e c t * ^  The two co n cep ts  are r e l a t e d  by the  f a c t  
t h a t  th e  o v e r a l l  growth o f  a cou n try  w i l l  n o t  o n ly  depend  
upon th e  c h o i c e  o f  p r o j e c t s  but a l s o  upon th e  c h o ic e  o f  
t e c h n iq u e s
In vestm en t  c r i t e r i a  can be d i v i d e d  i n t o  two ty p e s  » 
th o s e  c o n s i d e r i n g  economic f a c t o r s  and th o s e  c o n s i d e r i n g  
non-econom ic f a c t o r s .  The c r i t e r i a  con cerned  w i t h  economic  
f a c t o r s  can be f u r t h e r  s e p a r a te d  i n t o  t h o s e  c r i t e r i a  w hich  
u se  p a r t i a l  e q u i l i b r i u m  a n a l y s i s  and c r i t e r i a  u s i n g  g e n e r a l  
e q u i l ib r i u m  a n a l y s i s .  The c r i t e r i a  u s i n g  p a r t i a l  e q u i l ib r i u m  
a n a l y s i s  d i f f e r s  in  t h a t  th e  p a r t i a l  e q u i l i b r i u m  c r i t e r i a  
c o n t a i n  a c e t e r i s  p a r ib u s  assum ption .®  F in a l ly j ,  the  eco n o ­
mic c r i t e r i a  may be s u b d iv id e d  i n t o  s t a t i c  and dynamic c r i ­
t e r i a .
^Jan T in b erg en ,  "The R e le v a n c e  of  T h e o r e t i c a l  C r i t e r i a , , " 
Inveatm ent  C r i t e r i a  and Economic Growth (Cambridgeï Massachu­
s e t t s  I n s t i t u t e  o f  Technology  C en te r  o f  I n t e r n a t i o n a l  S t u d i e s ,
1955)p p. 3.
^Ao K. S en ,  The Choice  o f  Techniques ( Oxford g Bla:;k-  
w e l l ,  i 9 6 0 ) ,  p .  1 1 .  “
'^B. H i g g i n s ,  Economic Development (New Ycrkî N orton  
& Company, 1 9 5 9 ) ,  p . ^ % . "  ™
®W. G alenson and H. L e ib e n s te in ^  " in v e s tm en t  C r i t e r i a ,  
P r o d u c t i v i t y ,  and Economic D eve lopm ent ,"  Q u a r te r ly  J i u r n a l  
o f  E c o n o m ics , LXIX, No. 3 (A u g u st ,  1955)  r p . 3k-h-‘ AT̂ TTT S e n , 
op .  c i t . ,  p .  5 2 .
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CHAPTER I I
FACTOR INTENSITY
P a r t i a l  e q u i l i b r i u m  c r i t e r i a  c o n t a i n  a c e t e r l a  p a r i ­
bus assum ption  t h a t  i s  r e q u ir e d  by t h e i r  n a t u r e .  Galena on 
and L e l b e n s t e i n  g i v e  two v iew s  o f  t h e  a ssu m ption :
t a s t e s ,  s i z e  and c o m p o s i t io n  o f  the p o p u l a t i o n ,  
t h e  s t a t e  o f  the  a r t s  and e x p e c t a t i o n s  remain the  
same. Or, a n o th e r  way o f  l o o k i n g  a t  i t  i s  t h a t  an 
’’e f f i c i e n t ” a l l o c a t i o n  r e q u i r e s  an a c c u r a t e  f o r e c a s t  
o f  t a s t e s ,  p o p u l a t i o n ,  and t h e  s t a t e  o f  t h e  a r t s  i n  
the  f u t u r e . 7
The u s e f u l n e s s  and n e c e s s i t y  o f  th e  c e t e r i s  par ib us  assump­
t i o n  w i l l  be examined i n  P a r t  Two,
B e fo r e  p r e s e n t i n g  f a c t o r  i n t e n s i t y  c r i t e r i a ,  i t  may 
be h e l p f u l  to  e x p l a i n  th a t  the key id e a  c o n t a in e d  In  them 
i s  embodied i n  t h e  r a t i o s  o f  ou tp ut  t o  c a p i t a l  and o f  l a b  r 
to  o u t p u t .  In  one c a s e  th e  r a t i o  o f  c a p i t a l  t o  l a b : r  i s  
u s e d .
The r e l e v a n t  r a t i o  i n  th e  c a s e  o f  c a p i t a l  i n t e n s i t y  
i s  the  r a t i o  o f  o u tp u t  to  c a p i t a l  i n v e s t e d .  J ,  J ,  P o lak  
and Norman S ,  Buchanan s u g g e s t e d  the c r i t e r i o n  i n  w h ich  th e  
r a t i o  o f  output  t o  c a p i t a l  i s  m axim ized .  This c r i t e r i o n  
has been termed th e  r a t e  o f  tu r n o v e r  c r i t e r i o n .
J ,  J ,  P o lak  p r e s e n te d  two s h o r t  v iews o f  the  r a t e  -if
9w, G alenson  and H, L e i b e n s t e l n ,  l o c . c l t ,
—1|_—
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tu rn o v er  c r i t e r i o n  i n  an a r t i c l e  d e a l i n g  w i t h  b a la n c e  o f
payments o f  war damaged c o u n t r i e s .  The two id e a s  a r e :
I t  may be s a i d  w i th  g e n e r a l  v a l i d i t y  t h a t  the  r a t e  
o f  tu rn o v er  o f  in v e s tm e n t  p r o j e c t s  u n d e r ta k en ,  s h o u l d ,  
i f  p o s s i b l e ,  be l a r g e .  This c o n c l u s i o n  i s  o b v i o u s l y  
a s p e c i a l  c a s e  o f  t h e  g e n e r a l  economic law  t h a t  p r o ­
d u c t i v e  p r o c e s s e s  s h o u ld  be l e s s  roundabout when,,,, 
c a p i t a l  i s  s c a r c e  than when i t  i s  more abundant.
In ves tm en t  p r o j e c t s  w hich  w i l l  show a h ig h  r a t e  o f  
tu r n o v e r  o f  c a p i t a l  a re  l e s s  l i k e l y  to  l e a d  t o  a 
f o r e i g n  exchange problem than t h o s e  w i t h  a low r a t e  
o f  tu r n o v e r .
Polak  would a d v o ca te  m in im iz in g  the  c a p i t a l - o u t p u t  r a t i o .
Norman S .  Buchanan has an i d e a  s i m i l a r  t o  t h a t  o f  
J .  J .  P o la k .  A lth ou gh  Buchanan s t a t e s  h i s  c r i t e r i o n  i n  a 
s l i g h t l y  d i f f e r e n t  manner, g iv e n  the  e x i s t i n g  p r i c e s  o f  
o u tp u t  the  c r i t e r i o n  i s  th e  same as t h a t  o f  P o la k .  S p e c i ­
f i c a l l y  Buchanan s t a t e d  the  c r i t e r i o n  as a method o f  deter*
12m ining  p r i o r i t i e s .  A l s o ,  Buchanan d e v e lo p e d  h is  c o n c e p t
w h i le  d e a l i n g  w i t h  problems o f  e x t e r n a l  b a la n c e .
The e x p l i c i t  s t a t e m e n t  o f  th e  c r i t e r i o n  was g
I f  in v e s tm e n t  funds are  l i m i t e d ,  t h e  w i s e  p o l i c y ,  i n  
the  absence  o f  s p e c i a l  c o n s i d e r a t i o n ,  would be to  
undertake  f i r s t  t h o s e  in v e s t m e n ts  h a v in g  a h ig h  v a lu e
J.  J .  P o la k ,  "Balance o f  Payments Problems i n  
C o u n tr ie s  R e c o n s t r u c t in g  w i t h  t h e  Help o f  F o r e ig n  Loans,"  
Q u a r te r ly  Journa l  o f  E conom ics ,  LVII (February ,  lQl^.3),
p .  2 1 9 ,
^^I b i d . ,  p .  2 2 8 .
1 PN. S .  Buchanan, I n t e r n a t i o n a l  In v es tm en t  and Dcm- 
es t i c  W elfare  (New York, 1% $) , ' P » 2 ip, as quoted  i n  A. K, 
S e n ,  0£ .  c i t . , p .  2 5 .
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o f  annual product  r e l a t i v e  t o ^ th e  in v e s t m e n t  n e c e s s a r y
t o  b r in g  them i n t o  e x i s t e n c e «^3
In  summary J, th e  r a t e  o f  tu r n o v e r  c r i t e r i o n  a d v o ca ted  
by Polak  and Buchanan was one o f  d e te r m in in g  the p r o j e c t s  
and t e c h n iq u e s  o f  t h e  in v e s t m e n t  program by means o f  m axi­
m iz in g  the  r a t i o  o f  ou tput  to  c a p i t a l »  Both men were t a k i n g  
as g iv e n  t h a t  a co u n try  would f i n d  I t  ad vantageou s  to  main­
t a i n  e x t e r n a l  b a la n c e  i n  t h e  f o r e i g n  t r a d e  s e c t o r  o f  the  
economy. A. K. Sen has p r e s e n t e d  a model w h ich  i l l u s t r a t e s  
th e  r a t e  o f  tu r n o v e r  c r i t e r i o n  and i t  i s  w o rth w h i le  t o  p r e ­
s e n t  th e  model now as i t  w i l l  be u t i l i z e d  i n  t h e  f o l l o w i n g  
ch a p te r s  «
N o t a t io n  and Assumptions g
X = Q u a n t i ty  o f  la b o r  employed i n  making "corn" w i t h  
one machine (produced by one man-year i n  th e  
c a p i t a l  goods s e c t o r i
f ( x )  z Corn ou tp ut  p er  y ea r  p er  m ach ine |
Yjj = T o ta l  corn  o u tp u t  o f  the  ‘ advanced ’ s e c t o r  from
y ear  1 to  y e a r  n.g
Ajj z A ggregate  corn  o u tp u t  o f  th e  ’ a d v a n c ed ’ s e c t o r  
from y e a r  1 t o  y ea r  ng
8 ^ s  T o ta l  corn  s u r p lu s  produced i n  y e a r  n |
8 *  3 I n i t i a l  s u r p lu s  o f  corn o b ta in e d  from the back­
ward s e c t o r  to  s t a r t  th e  advanced s e c t o r ;
In s  Employment i n  th e  c a p i t a l  goods  s e c t o r  i n  y e a r  n .
^3I b i d .
^^A, K. Sens op. c l t . ,  p .  3[f.-36,
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( 1 ) Corn u n i t s  are  so  ch osen  (compared w ith  u n i t s  c f  
o f  la b o r  and t im e )  t h a t  th e  corn  wage r a t e  per  
year  i s  on e .
(2 )  Machines are produced by la b o r  u n a s s i s t e d  by o t h e r  
machines and th ey  l a s t  f o r e v e r .  There i s  no work­
in g  c a p i t a l .
(3 )  There are  no c u r r e n t  in p u t s  o t h e r  t h a n  l a b o r .
(ij-) The ou tput  o f  the 'backward' s e c t o r  i s  u n a f f  e : ted  
by the  o u t f lo w  o f  la b o r  from i t ,  so  t h a t  th e  t c t a i  
ou tp ut  o f  the community i s  t h e  ou tput  o f  th e  ' a d ­
vanced' s e c t o r  p lu s  a c o n s t a n t .
(5) The wage b i l l  i s  e n t i r e l y  consumed and th e  s u r p lu s  
i s  r e i n v e s t e d .
( 6 ) There are c o n s t a n t  r e tu r n s  t o  s c a l e  and d i m i n i s h ­
i n g  r e tu r n s  t o  m ach ines ,  g iv e n  t h e  employment  
l e v e l .
The Model
1 . 1 In = s.
1 .2 So = s
1 .3 ^1 = s
l . l t ^1 = s
1 .5 Yp = Y
1 .6 S2 r S'
1 . 7 S S
1 . 8 Sn = 8
1 . 9 An
n
*4
T h ere fo re  s e S‘*̂ by e q u a t io n  1 ,
n-
8 * f ( x )  ( l * f ( x ) - x ) ^ - ^
F o l lo w in g  th e  Polak-Buchanan c r i t e r i o n ,  we want tc  
f i n d  th e  most d e s i r a b l e  c a p i t a l  i n t e n s i t y ,  1 / x .  A c t u a l l y  
p r e s e n t  or immediate o u tp u t  i s  to  be maximized r e l a t i v e  tc
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th e  amount o f  c a p i t a l »  Taking e q u a t io n  1*3 from abovej, the  
o b j e c t  w i l l  be to  maximize Y% w i t h  r e s p e c t  t o  x* w i l l  be
a maximum when th e  f i r s t  d e r i v a t i v e  f u l f i l l s  the  n e c e s s a r y  
c o n d i t i o n ,  dY^^/dx b e in g  eq u a l  t o  0 , and when the s u f f i c i e n t  
c o n d i t i o n ,  d^Y]_/dx^ i s  l e s s  than 0 .  In  o th e r  words,  i t  la  
a m a tter  o f  f i n d i n g  th e  r i g h t  x to  s a t i s f y  b o th  c o n d i t i o n s  *
There have a l s o  been  s e v e r a l  p r o p o s a l s  w hich  u t i l i z e  
th e  c o n c e p t  o f  la b o r  i n t e n s i t y *  The p r e f e r e n c e  f o r  la b o r  
i n t e n s i v e  t e c h n iz q u e s  i s  due to  the  l a r g e  s u r p lu s  of  la b o r  
t h a t  u s u a l l y  e x i s t s  i n  the ’backward* ( u s u a l l y  a g r i c u l t u r a l )  
s e c t o r  o f  th e  economy. S in c e  t h e  s u r p l u s  i s  t h e r e ,  many 
ec o n o m is t s  have a d v o ca ted  u s i n g  i t .
Kurt Mandelbaum was one o f  the  f i r s t  a d v o ca tes  o f  
l a b o r  i n t e n s i v e  t e c h n i q u e s .  He a r r i v e d  a t  t h e  i d e a  when he  
was d i s c u s s i n g  t h e  su r p lu s  la b o r  e x i s t i n g  i n  th e  agr lou itu ' ' /a !  
s e c t o r  o f  an u n d erd ev e lo p ed  cou n try*  Two s o l u t i o n s  were 
p r e s e n te d .^ ^  The s u r p lu s  la b o r  could  e m ig r a te  t o  a n o th er  
country*  A lthough  the  s o l u t i o n  seems t o  be p r a c t i c a l ,  Man- 
delbaura sa id  i t  was im p o s s ib l e  to  a c c o m p l i s h  b e c a u s e  c f  the  
number o f  p e o p le  in v o lv e d  and b ec a u se  c f  r e s t r i c t i v e  immi­
g r a t i o n  laws o f  many o f  the  advanced n a t i o n s .  The se c o n d  
a l t e r n a t i v e  p r e s e n t e d  was ” to  u se  th e  e c o n o m ic a l ly  unemployed  
l a b o r  on t h e  s p o t . ”
Mandelbaum, Indus t r i a l ! z a t i o n  o f  Backward Areas  
(Oxfords B l a c k w e l l ,  1 9 ^ 5 ) ,  pp. 2 -3*
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Mandelbaum r e c o g n i z e d  t h a t  la b o r  was n o t  a p e r f e c t  
s u b s t i t u t e  f o r  c a p i t a l  i n  many p r o j e c t s  s u c h  as p u b l i c  
u t i l i t i e s .  The r e s u l t i n g  i d e a  was t o  c o n c e n t r a t e  i n  i n d u s ­
t r i e s  which a re  u s u a l l y  c a l l e d  ' l i g h t *  i n d u s t r i e s .  Mandel­
baum d e f in e d  * l i g h t *  as t h o s e  i n d u s t r i e s  i n  w hich  la b o r  
c o s t s  are  the  most im p o r ta n t  or are  v e r y  h ig h .^ ^  I t  was 
a l s o  recommended t h a t  i n  s t a r t i n g  an i n d u s t r y  the a r t i c l e s  
made be o f  a s im p le  v a r i e t y  t o  m anu fac tu re .
The h i s t o r i c a l  f a c t  t h a t  as a c o u n tr y  c o n t in u e s  t o  
d e v e lo p  c a p i t a l  i n t e n s i v e  t e c h n iq u e s  may be u sed  i n c r e a s ­
i n g l y  was a l s o  p o in t e d  out  by Mandelbaum. W. A. Lewis had 
a s i m i l a r  id e a  i n  an a r t i c l e  t h a t  was p u b l i s h e d  i n
A. J .  Brown had a l s o  proposed  the  i n i t i a l  use  o f  
la b o r  i n t e n s i v e  t e c h n iq u e s  when t h e r e  was a s h o r t a g e  c f  
c a p i t a l  i n  the c o u n tr y  i n  h i s  work, I n d u s t r i a l i z a t i o n  and 
Trade.
I t  was a d v o ca ted  t h a t  i n d u s t r i e s  w i t h  a low c a p i t a l  
i n t e n s i t y  r e l a t i v e  to l a b o r  i n t e n s i t y  s h o u ld  be s e l e c t e d  
i n i t i a l l y ,  b u t  o n ly  to  be f o l lo w e d  by i n d u s t r i e s  o f  a l a b o r  
i n t e n s i v e  t y p e .  A c t u a l l y  Brown s u g g e s t e d  a r e p e t i t i v e  s e ­
quence o f  c a p i t a l  i n t e n s i v e  and la b o r  i n t e n s i v e  t e c h n i q u e s .
^^I b i d . ,  p .  l 5 o
1 7 C f . W. A. Lewis 5, ’’Economic Developm ent w i t h  U n l im i te d  
S u p p l i e s  o f  Labor , ” The Manches t e r  S c h o o l  o f  Economics and 
S o c i a l  S t u d i e s ,  XXII^TMay, 1 9 5 4 ) »
l^Ao V aidyanathan ,  ’’Survey  o f  the L i t e r a t u r e  on I n ­
ves tm en t  C r i t e r i a , ” In d ia n  Economic Jou r n a l , IV (O cto b er ,
1 9 5 6 ) ,  p .  1 2 6 .
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I t  was assumed t h a t  c a p i t a l  was s c a r c e ,  r e l a t i v e  to  lab or»
Vaidyanathan s t a t e s  t h a t  Brown d e r i v e d  the c r i t e r i o n  
from the  s t u d y  o f  h i s t o r y  o f  developm ent  o f  the advanced  
n a t i o n s  o f  the w or ld  and from th e  assu m p t ion  t h a t  t h e r e  
e x i s t s  an abundance o f  la b o r  and an a c u te  s h o r t a g e  o f  c a p i -
I n  t h i s  c h a p te r  c o n s i d e r i n g  f a c t o r  i n t e n s i t y  c r i t e r i a ,  
two c o n ce p ts  or p r o p o sa ls  have been  p r e s e n t e d .  They are  the  
r a t e  o f  tu r n o v er  c r i t e r i o n  a d v o ca ted  by Polak  and Buchanan 
and th e  la b o r  i n t e n s i v e  c r i t e r i o n  ad voca ted  by Mandelbaum 
and A. J .  Brown. The two c r i t e r i a  d e a l  w i t h  t h e  c h o ic e  o f  
t e c h n iq u e s  t h a t  w i l l  be most b e n e f i c i a l  t o  a d e v e l o p i n g  
n a t i o n .
The f a c t o r  i n t e n s i t y  c r i t e r i a  have been d e r i v e d  from  
th e  assum ptions  t h a t  c a p i t a l  I s  In  s h o r t  su p p ly  and la b o r  
i s  abundant.  J .  J .  P o lak  and N» S .  Buchanan d e r i v e d  t h e i r  
r a t e  o f  tu r n o v e r  c r i t e r i o n  w i t h  the  a d d i t i o n a l  a ssu m p t io n  
o f  the d e v e lo p in g  n a t i o n  h a v in g  b a la n c e  of  payments p r o b le m s . 
Kurt Mandelbaum d e r i v e d  h i s  p r o p o sa l  o f  l a b o r  i n t e n s i v e  
t e c h n iq u e s  from a s tudy o f  th e  s u r p lu s  la b o r  i n  th e  backward  
s e c t o r  o f  the  economy. A. J» Brown a l s o  has made the  same 
assu m ption  about  s u r p lu s  la b o r  i n  t h e  backward s e c t o r  and 
a p p l i e d  h i s  i n t e r p r e t a t i o n  of  h i s t o r y  to  the problem c f  the  
c h o ic e  o f  t e c h n i q u e s .
^ 9 ib id ,
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CHAPTER I I I  
SOCIAL MARGINAL PRODUCTIVITY
A. E » Kahn has put  f o r t h  a c r i t e r i o n  w hich  i s  c a l l e d  
the  S o c i a l  M arginal  P r o d u c t i v i t y  c r i t e r i o n »  The d e v i c e  used  
to  measure the  e f f e c t s  o f  in v e s tm e n t  p r o j e c t s  i n  t h i s  c a s e  
i s  th e  s o c i a l  m arginal  p r o d u c t i v i t y  o f  c a p i t a l  in  i t s  d i f ­
f e r e n t  u ses  »
Kahn has d e f in e d  th e  s o c i a l  m argina l  p r o d u c t i v i t y  
o f  c a p i t a l  i n  terms o f  th e  whole economy as :
• . . t h e  t o t a l  n e t  c o n t r i b u t i o n  o f  th e  m arg in a l  
p r o j e c t  t o  the  n a t i o n a l  p ro d u c t ,  and not m ere ly  t h a t  
p o r t i o n  o f  t h e  c o n t r i b u t i o n  ( o r  o f  i t s  c o s t s )  which  
may a ccru e  to t h e  p r i v a t e  i n v e s t o r
I t  was a l s o  p o in t e d  ou t  t h a t  th e  s o c i a l  m arg in a l  p r o d u c t i v ­
i t y  o f  c a p i t a l  i s  not  c o r r e l a t e d  w i t h  the  r a t e  o f  t u r n e v e r  
o f  c a p i t a l .  SMP i s  d i f f e r e n t  from the  r a t e  o f  turnover  
c r i t e r i o n  when t h e r e  i s  a d i f f e r e n c e  between  s o c i a l  c o s t  
and p r i v a t e  c o s t .  I f  p r i v a t e  c o s t  eq u a ls  s o c i a l  c o s t ,  th e  
SMP c r i t e r i o n  i s  the same as th e  r a t e  o f  tu r n o v e r  c r i t e r i o n .  
The author f u r t h e r  more e x p l i c i t l y  co n n e c ted  h i s  id e a  w i t h  
o p p o r tu n i ty  c o s t .  He s a i d s
The r e l a t i v e  abundance o f  f a c t o r s  i s  a s i g n i f i c a n t
20A, E. Kahn, " Inves tm en t  C r i t e r i a  i n  Development  
Programs," Q u a r te r ly  Jou rn a l  o f  E conom ics ,  LXV (February
19^1), p. 39.
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deterrainant  o f  SMP. Where c a p i t a l  i s  s c a r c e  (compared  
t o  a n o th er  a re a )  i t s  SMP w i l l  be h i g h e r  and ea c h  i n ­
ves tm en t  w i l l  have t o  meet th e  more s t r i n g e n t  o f  a 
h ig h e r  o p p o r tu n i ty  c o s t . ^ ^
In o t h e r  words,  th e  a l t e r n a t i v e  o u tp u t  s a c r i f i c e d  due t o  th e  
u se  o f  f a c t o r s  i n  a p a r t i c u l a r  p r o j e c t  must be s u b t r a c t e d  
from th e  a d d i t i o n a l  o u tp u t  c o n t r i b u t e d  by the p a r t i c u l a r  
in v e s t m e n t  p r o j e c t  i n  q u e s t i o n ,  the c o s t  o f  th e  f a c t o r s  
b e in g  t h e i r  s o c i a l  o p p o r tu n i ty  c o s t .  In  t h e  c a s e  o f  u n d er ­
d ev e lo p ed  c o u n t r i e s  where t h e r e  i s  a s u r p lu s  o f  l a b o r ,  th e  
o p p o r tu n i ty  c o s t  o f  la b o r  may be ze r o  or n e a r l y  z e r o .  The 
former problem w i l l  be d i s c u s s e d  i n  P art  Two.
A lthough  Kahn p r e s e n t e d  th e  id ea  o f  s o c i a l  m arginal  
p r o d u c t i v i t y  o f  c a p i t a l ,  he gave no method f o r  c a l c u l a t i n g  
a f i g u r e  r e p r e s e n t i n g  i t .  I n s t e a d  he s a i d  t h a t  he fa v o r e d  
th e  s o c i a l  m arg in a l  p r o d u c t i v i t y  c r i t e r i o n  w i t h  two r e s t r i c ­
t i o n s  put  on i t .  The r e s t r i c t i o n s  t h a t  Kahn put on th e
22c r i t e r i o n  ares
(a) Avoidance o f  i n f l a t i o n a r y  f i n a n c i n g  o f  ad d it io n a l ,  
s a l e s  i n  th e  home market ; and
(b) S u f f i c i e n t  c o n c e n t r a t i o n  on ty p e  I  in v e s tm e n ts  
( p r o j e c t s  y i e l d i n g  a d d i t i o n a l  e x p o r t  or import  
d i s p l a c i n g  goods or s e r v i c e s )  t o  th e  e x t e n t  t h a t  
i t  has been n e c e s s a r y  t o  avoid  f o r e i g n  f i n a n c i n g .
To f in d  a c a l c u l a t i o n  o f  s o c i a l  m a rg in a l  p r o d u c t i v i t y  
o f  c a p i t a l ,  one must turn  to  th e  works o f  H. B. Chenery cr  
Jan T inbergen  and Benjamin King.
^^I b i d . ^ ^ I b i d . ,  p .  5 0 .
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Chenery s e t s  up a model w hich  i l l u s t r a t e s  th e  e f f e c t s  
o f  an in v e s tm e n t  program and embodies the  ty p e  o f  s t a t l s  t l -  
c a l  d a ta  which he th in k s  may be a v a i l a b l e o  The model i s  
p r e s e n t e d  below»
2 »1 U ~ U (y ,  B, D) W elfare  f u n c t i o n  c f  an
i n d e f i n i t e  number o f  v a r i a b l e s
Ü s  in d e x  o f  s o c i a l  w e l f a r e
Y s e f f e c t  o f  th e  p r o j e c t  on n a t i o n a l  income 
B 5 t o t a l  n e t  e f f e c t  on the b a la n c e  o f  payments 
D s e f f e c t  on the  d i s t r i b u t i o n  o f  income
2 . 2  ^ +
Only the f a c t o r s  Y, B, and D are  c o n s id e r e d  
due t o  l i m i t a t i o n s  on th e  s t a t i s t i c a l  d a ta  
i n  u nd erdeve lop ed  c o u n t r i e s .
2»3 4U “ SMP s AY f  r4B I n c r e m e n ta l  U i s  d e f in e d  as
s o c i a l  m arg in a l  p r o d u c t i v i t y
Chenery d e f i n e s  t h e  term r w i t h  two d i f i ' e r e n t  
d e f i n i t i o n s  3 m a t h e m a t i c a l ly ,  i t  r e p r e s e n t s  the  
amount o f  i n c r e a s e  i n  n a t i o n a l  income w hish  
would be eq u a l  to an improvement o f  one u n i t  
i n  the  b a la n c e  o f  payments under s p e c i f i e d  
c o n d i t i o n s  or i t  i s  th e  a v er a g e  o v er ev a lu a =  
t i o n  o f  c u r r e n c y  a t  e x i s t i n g  r a t e s  o f  exchange  
ta k in g  a cc o u n t  o f  th e  e f f e c t  on im ports  and 
e x p o r t s  due t o  the  in v e s tm e n t  program and 
a l s o  th e  p o s i t i o n  o f  th e  b a la n c e  o f  payments  
a t  th e  s t a r t  o f  th e  p e r io d » ‘̂ 4
The term r i s  e q u a l  t o  £ ero  i f  th e  b a la n c e  o f  pay­
ments i s  i n  e q u i l ib r iu m »  Chenery s t a t e d  t h a t  r woula be
Bo Chenery, "The A p p l i c a t i c n  o f  In v es tm en t  C r i ­
t e r i a , "  Q u a r te r ly  J o u rn a l  o f  Eccnomi o s , LXV (F e b iu a r y ,  1953;  
p p .  8 0 - 8 5 7
‘̂ ^ Ib ld » , P» 8 1 »
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**appreciably '*  above zero  i n  th e  c a s e  o f  an u n d erdeve lcped  
c o n n tr y ,
Chenery a l s o  a t te m p ts  t o  cover  h i m s e l f  by t r y i n g  to  
l e s s e n  th e  e f f e c t s  o f  th e  c e t e r i s  p a r ib u s  a ssu m pt ion  c f  p a r ­
t i a l  a n a l y s i s  by u s in g  " c c r r e o t i c n s " f o r  some c f  the i a c t o r s o  
The f o l l o w i n g  c o r r e c t i e n s  are to  be a p p l i e d  t o
(1) T a r i f f s  n taxeso  and s u b s i d i e s  are  to  be e l im i n a t e d *
(2) The v a lu e  o f  output  due t o  e x t e r n a l  economies must 
be added on*
(3) Only the s o c i a l  c o s t  c f  u t i l i z e d  r e s o u r c e s  i s  to  
be u s e d 3 not producer  payments*
The me d e l  w i l l  now be p r e s e n te d  a lo n g  w i t h  C henery ' a 
d e f i n i t i o n  o f  terms
K = in crem en t  to c a p i t a l
V -  s o c i a l  v a lu e  added dom est ica lu .y  w hich  i n  tu r n  ^s 
eq u a l  to  X E Mi,“
X s i n c r e a s e d  market v a lu e  o f  the o u tp u t  t a f i e r  
a l l o w i n g  f o r  s u b s i d i e s  and p r c t e c t l c n . ,
E s  added v a lu e  o f  ou tp ut  due t o  e x t e r n a l  econom ies  t’
Mi s c o s t  o f  im ported  m a t e r i a l s
C -  t o t a l  c o s t  o f  domes t i c  f a c t o r s  which  i n  turn  i s  
equal  t o  L Md * 0:
L s l a b o r  c c a t :
Md s 2-cs t  o f  d o m est ic  m a t e r i a l s  j
0 -  overhead c o s t  ( a l l  o t h e r  c c s t s  i n c l u d i n g  t h e  
rep lacem en t  o f  c a p i t a l )
'^^Ibid* 3 po 81 * Ibid,
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B s  t o t a l  b a la n c e  o f  payments e f f e c t  w hich  in  tu r n  i s  
equa l  to  aB^ <' ^
a » combined a m o r t i z a t i o n  and i n t e r e s t  r a t e  cn 
c u r r e n t  borrowing;
B- “ e f f e c t  c f  the  i n s t a l l a t i o n  o f  the  in v e s tm e n t  
on the  b a la n c e  of  payments;:
B  ̂ :  e f f e c t  o f  the  o p e r a t i o n  o f  t h e  in v es tm en t  
p r o j e c t  upon th e  b a la n c e  o f  payments;,
The Models
2 . it SMP = X t E - M l . L 4 . M d » 0 & r ,  _
 E   E---------
In the  above eq u at ion g  f a c t o r s  were added t o g e t h e r  
and s u b s t i t u t e d  i n t o  e q u a t io n  2 «3 on page 1 3 »
2 . 5  SMP = f V  ̂V -  C  ̂ Br
K V y K Like terms have been  com­
b ined  and the e x p r e s s i o n  has b een  s i m p l i f i e d .  The f i r s t  
terra o f  the e q u a t io n  r e p r e s e n t s  what Chenery c a l l s  t h e  p e r ­
c e n ta g e  margin o f  s o c i a l  v a lu e  ov er  c o s t  and t h e  l a s t  term  
o f  the  e q u a t io n  r e p r e s e n t s  th e  b a la n c e  o f  payments premium. 
I f  you examine the  t n r e e  i n d i v i d u a l  p a r t s  o f  the e q u a t i c n ,  
V/K i s  th e  m a rg in a l  c a p i t a l  tu r n o v e r  r a t i o   ̂ ( V -  C)/V  i s  n e t  
s o c i a l  va lu e  added per  u n i t  c f  in v es tm en t   ̂ and Br/K i s  the  
b a la n ce  o f  payments premium per u n i t  o f  in v e s  tment
Chenery has s e t  up the  ta b le  b e lo w  1 j . l u s t r a i i n g  the
c a l c u l a t i o n  of  SMP f o r  some I n d u s t r i a l  p r o j e c t s  i n  G reece .
The d a ta  he used  was d e r i v e a  from r e p o r t s  o f  th e  ECA Mis s i c n  
to  G reece.  The f  i  gi..res were a aid  to  be based  on e n g in e e r  in g
^^^Ibid.p p .  8 1 .
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e s t i m a t e s  and p r e s e n t  p r i c e s  i n s t e a d  c f  e x p e c t e d  f u t u r e
28p r i c e s  were used .
TABLE I  
SMP FOR SELECTED INDUSTRIES
L i g n i t e
m in ing
N i t r o g e n
f e r t i l i z e r
Cement Glass Sulph.Ai'1
a c i d
In vestm en t  
i n  thousands  
o f  d o l l a r s 1233S0 $17000 $ 67^0 $280 $ 14.50
(a)  v/ k .83 .6 7 «93 . 86 .5 2
(b) C/K - . 3 6 ->.29 - . 3 7 -*43 -  01.1
(c )  Br/K .33 «35 .0 7 -  . Ol|_ .0 0
(d) ( V - O / V .^6 .^6 .6 0 .^0 .7 9
SMP .8 0 «73 «63 .3 9 0 Ij—A.
SMP can be f i g u r e d  two ways from the t a b l e .  SMP equal-i  
(a  X d) If c or  a -Ï* b 0 . The p r o j e c t  w i th  th e  g r e a t e s t  
s o c i a l  m arginal  p r o d u c t i v i t y  was l i g n i t e  m in ing  i n  t h i s  
c a s e .
A second approach t o  th e  s o c i a l  m arg in a l  p r o d u c t i v i t y  
c r i t e r i o n  i s  th e  approach d e v e lo p e d  by Jan T inbergen  and 
Benjamin King a t  the  N eth e r la n d s  Economics I n s t i t u t e .  T h e ir  
method was n o t  aimed a t  i n i t i a l  a p p l i c a t i o n  to an underdo-
2 8 i b i d . a  p .  81̂ .,
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v e lo p e d  cou n try  but a co u n tr y  which  had p r o g r e s s e d  t c  a c e r ­
t a i n  d egree  o f  economic developm ent  where th e  s t a t i s t i c a l  
d ata  r e q u ir e d  f o r  the  c r i t e r i o n  c o u ld  be cbtainedo'^^
Their  a ssu m ption s  n o t  o n ly  d i f f e r  from Ho Bo Chenery 
i n  the c a s e  p o in t e d  above b ut  a l s o  i n  th e  f a c t  t h a t  the  
v a r i a b l e  to  be computed i s  n e t  s o c i a l  m arg ina l  p rod u : : i v i r y  
but r e a l  n a t i o n a l  Income i n  the  f u t u r e  w i t h  and w i th o u t  the  
p r o j e c t  under q u e s t io n »  Benjamin H ig g in s  has s a i d i
The method c o n s i s t s  o f  comparing r e a l  n a t i o n a l  income 
f o r  a l l  f u t u r e  periods^ a p p r o p r i a t e l y  d i s c o u n t e d  to  
accoun t  f o r  n a t i o n a l  t ime p r e fe r e n c e ^  and w i t h  a p p r c -  
p r i a t e  a c c o u n t in g  p r i c e s  3 w i t h  and w i th o u t  the i n -  
ves tm en t  p r o j e c t  or p r o j e c t s  i n  q u e s t io n »  No c o s t  
c a l c u l a t i o n s  are n e c e s s a r y »  b eca u se  any in p u t s  i n v o lv e d  
i n  a p r o j e c t  have an immediate e f f e c t  on n a t i o n a l  i n ­
come 3 i f  th ey  must be withdrawn from o t h e r  us e g ,
H ig g in s  a l s o  o b se r v e s  t h a t  the  T inb ergen -K ing  f o r m u la t io n  i s
more g e n e r a l  and more p r e c i s e  than th e  type ad vocated  by
Chenery» The e q u a t io n s  o f  t h e  T in b ergen -K in g  concep*; are
p r e s e n te d  belowg^"^
3 oI s  piA -  p^i^  -  J p b ^  -
Y^ s  the n e t  c o n t r i b u t i o n  to  NNP c f  p r o j e c t  h
p s  the  p r i c e  in d e x  o f  the  n a t i o n a l  product
v -̂ 5 the q u a n t i t y  o f  g r o s s  p ro d u ct  f o r  p r o j e c t  h
p^ s  t h e  im port  p r i c e  leve l .
"^vHigglna3 op» c i z » pp» 6$ 3 - 66q_,
30.I b l d o 3 ppo DDi^'btij.o The primary s o u r c e  was not. 
a v a i l a b l e  t c  the author»
^‘̂ 'Ibido » P» 661 »̂
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= the  r e q u ir e d  volume o f  im ports  f o r  p r o j e c t  h
-  th e  r e a l  v a l u e  o f  the c a p i t a l  s t o - k  created,
by th e  p r o j e c t
p
m s  the i n t e r e s t  r a t e  fo r  f o r e i g n  debts
s the  amount c f  f o r e i g n  d eb ts  in c u r r e d  f o r  
the e x e c u t i o n  of p r o j e c t  h
3 o2 :  pv*̂  -  pi* “ c)pb°
v°  :  th e  q u a n t i t y  c f  g r o s s  product  produced i n
the  r e s t  o f  the economy
i °  = volume c f  im ports  for  the r e s t  o f  th e  
economy
b° « th e  r e a l  v a lu e  of t h e  c a p i t a l  s t o c k  i n  the 
r e s t  o f  the  economy
Equ ation  3®1 above shows th e  a d d i t i o n a l  prcduct t h a t  
w i l l  be c r e a t e d  in  the  f u t u r e  by the p r o j e c t  « E q u a t ic n  3 «1 
above shows the  n a t i o n a l  p rcd u ct  i n  th e  f u t u r e  th a t  i s  prc=  
duced w ith o u t  th e  p r o j e c t  under q u e s t i c n o  The twc ■: an then  
be compared to  g e t  some id e a  o f  the  g a in  r e s u l t i n g  frcrr. thw 
p r o j e c t »
The T in b er g e n -E in g  f o r m u la t io n  i s  s i m i l a r  to the  
fo r m u la t io n  o f  C nenery’s i n  t h a t  b o th  u se  the  m a rg in a l  t e c h ­
nique f o r  measurement and b o th  t r y  t o  d e a l  w i t h  the e f f e c t s  
o f  the in v e s tm e n t  pro Jet t  cn t h e  whole economyo There are  
s e v e r a l  d i f f e r e n c e s  between the  two » The q u a n t i t y  tc. be 
measured i s  d i f f e r e n t !  Chenery u s e s  s o c i a l  m arginal  p rod uc­
t i v i t y  and the T in b er g en -E in g  c r i t e r i o n  u s e s  n a t i o n a l  product  « 
There seems tc be l i t t l _ e  a i f f e r e n o e  b e tw een  the  t.wo forme ' I' 
th e  c r i t e r i o n »  A lthough Chenery ’ s f i n a l  f-rmuj-at i c n  vf 3MF
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does n o t  embody changes i n  n a t i o n a l  income e x p l i c i t l y ^  the  
changes are  c o n s id e r e d  i n  h i s  e q u a t io n s  2*2 and 2*3 on page  
1 3 o Chenery’ s c r i t e r i o n  embodies c o s t  c a l c u l a t i o n s  w h i le  
t h e  T inb ergen -K ing  c r i t e r i o n  embodies measurements in  r e a l  
terms* Chenery' s c r i t e r i o n  c o n s i d e r s  th e  e f f e c t  o f  tne i n ­
s t a l l a t i o n  and the o p e r a t i o n  o f  the in v e s tm e n t  p r o  j e :  r 
th e  b a la n c e  o f  paym ents .  The T in b ergen -K in g  c r i t e r i o n  does 
so  f o r  every  a re a  o f  the  economy.
Two id e a s  f o r  e s t a b l i s h i n g  p r i o r i t i e s  f o r  investm ent,  
p r o j e c t s  have b een  p r e s e n t e d  i n  t h i s  c h a p t e r .  A. E. Kahn 
has proposed  t h a t  s o c i a l  m arg ina l  prc du>3t i v i  ty  be used  a a 
the  measure f o r  d e c i s io n -m a k i n g  t c  d e c id e  v h e t h e r  an i n v e s t ­
ment p r o j e c t  sh o u ld  be u n d er ta k e n .  H o l l i s  B. Chenery has  
s u g g e s t e d  a method o f  c a l c u l a t i o n  of  SMP The T inb ergen -K ing  
c o n c e p t ,  a l t h o u g h  i t  does n e t  u se  the s o c i a l  m a rg in a l  jfpc • 
d u c t i v i t y  measure as does C h en ery * s , has the  same theory  
behind i t ,  t o  measure the e f f e c t :  o f  an in v es tm en t  pro j e c t  
on the whole economy.
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CHAPTER IV
THE REINVESTMENT QUOTIENT
Wo Galenson and Ho L e i b e n s t e l n  have proposed  a c r l t e r ^  
i o n  which they  c a l l  the m argina l  per c a p i t a  r e l n v e s  tïaer. * 
q u o t i e n t • The c r u c i a l  q u a n t i t y  i n  t h i s  c a s e  i s  the surp'lus  
c r e a t e d  t h a t  i s  a v a i l a b l e  to  be r e i n v e s t e d »
In s t a t i n g  t h e i r  a s su m p t io n s ,  t h e  two e c o n c m is t s  sa y  
t h a t  th e y  b e l i e v e  the r e l e v a n t  q u a n t i t y  t o  be maximized la  
per  c a p i t a  ou tp ut  w i t h i n  some t ime h o r i z o n ,  and s u . h  m a x i ­
m iz a t io n  i s  assumed to  be the  g o a l  o f  th e  u n d erd eve lop ed  
•̂ 2countryo"^ With the  g o a l  i n  mind, t h e y  s t a t e ?
Then the  c o r r e c t  c r i t e r i o n  f o r  a l l o c a t i n g  in v e s tm e n t  
must be to  c h o o se  f o r  each u n i t  o f  in v e s t m e n t  thao  
a l t e r n a t i v e  t h a t  w i l l  g i v e  e a c h  worker g r e a t e r  p r o ­
d u c t i v e  power than any o t h e r  a l t e r n a t i v e
In o th e r  words,  the c r i t e r i o n  i s  put f o r t h  i n  terras <: f  .̂he 
r a t e  o f  i n v e s t a b l e  s u r p lu s  t h a t  i s  formed per p e r i c l o  Galen­
son  and L e i b e n s t e l n  b e l i e v e  t h a t  the  r a t e  t h a t  in v e s tm e n t  
takes  p la c e  d e s e r v e s  primary c o n s i d e r a t i o n  b eca u se  i t  d e t e r ­
mines c a p i t a l  a c c u m u la t io n .  They a l s o  s t a t e d  th a t  emphasis  
should  be p la c e d  on la b o r  p r o d u c t i v i t y  i n s t e a d  o f  on c a p i t a l  
p r o d u c t i v i t y ,  s i n c e  th e  lo n g  run prcb lem  w i l l  l i e  i n  the
^^W, Galenson and H, L e i b e n s t e l n ,  op , c i t , ,  p ,  351 
^^I b i d .
—d, C  —
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
••2 X ■=
p r o d u c t i v i t y  o f  la b o r
B efore  i t  i s  p o s s i b l e  to understand  the  Galenson»  
L e i b e n s t e i n  c r i t e r i o n ,  th e  i d e a  o f  the  m arg in a l  r e in v e s t m e n t  
q u o t i e n t  must be examined. The d e term in a n ts  c f  the  q u o t i e n t  
are s
( 1 ) g ross  p r o d u c t i v i t y  per worker
( 2 ) ’’wage” goods consumed p er  worker
( 3 ) replacement, and r e p a i r  o f  c a p i t a l
(Ij.) in crem en ts  i n  ou tput  r e s u l t i n g  from n o n - c a p i t a l  type  
in n o v a t io n s  s u c h  as s k i l l s  and h e a l t h
( 5 ) d e c l i n e s  i n  m o r t a l i t y
( 6 ) d e c l i n e s  i n  f e r t i l i t y
( 7 ) the d i r e c t i o n  of in v e s tm e n t
The f i r s t  s i x  i tem s  In th e  l i s t  above deteimiine per  c a p i t a  
r e in v e s t m e n t  per  p e r i o d .  The s e v e n t h  i t e m  d e a l s  w i t h  a l i c  -* 
c a t i o n .
The two a u th o rs  s t a t e  t h a t  t h e  amount o f  cap It a t  per  
worker depends upon th e  s u r p lu s  a v a i l a b l e  f o r  r e in v e s t m e n t  
per p e r i o d ,  th e  I n i t i a l  in v e s t m e n t ,  and t h e  s i z e  o f  the  
l a b o r  f o r c e .  Sc the  amount of wage goods i s  s u b t r a c t e d  
from the  g ro ss  p r o d u c t i v i t y  p er  worker to  a r r i v e  a t  the  
r e i n v e s t a b l e  s u r p l u s .  On the p r o d u c t i v i t y  s i d e ,  r ep la cem en t  
and r e p a i r  c f  c a p i t a l  must be a c u n t e d  f o r  a lo n g  w i t h  i n -  
c r e a s e s  i n  ou tp ut  due t o  n o n - c a p i t a l  ty p e  i n n o v a t i o n s .
3 ^ 1 b i d . ,  p .  3 5 0 .  3 ^ I b i d . ,  p .  361p.
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In c o n s i d e r i n g  th e  la b o r  f o r c e ,  the  t h e o r y  i s  th a t  
th e  l a r g e r  th e  s i z e  o f  th e  r e i n v e s t a b l e  s u r p lu s  c r e a t e d ,  
t h e  l e s s e r  w i l l  be th e  r a t e  o f  p o p u l a t i o n  growth* The 
e x t e n t  t h a t  f e r t i l i t y  w i l l  d e c l i n e  depends on th e  d i r e c t i o n  
o f  the  in v es tm en t*  The au th ors  have the  id e a  t h a t  f e r t i l i t y  
ten d s  to  d e c l i n e  more in  urban r a t h e r  than r u r a l  a g r i c u l ­
t u r a l  environm ents*
The c o n c e p t  o f  the  m arg in a l  p er  c a p i t a  r e in v e s t m e n t  
q u o t i e n t  can b e s t  be shown by t h e  use  o f  a coup le  o f  models*  
Galenson and L e i b e n s t e i n  u se  t h e  f o l l o w i n g  model t o  l l l u s  = 
t r a t e  the  id ea :^ ^
Assume : th e  t o t a l  amount I n v e s t e d  in  any p e r io d  i s
the  d i f f e r e n c e  betw een  t o t a l  g r o s s  v a lu e  
added and the r e a l  consum ption  o f  l a b o r .
r  s  per  c a p i t a  r e in v e s t m e n t  q u o t i e n t
p s  n e t  ou tp ut  per  machine
e ™ number o f  workers per  machine
e G the c o s t  c f  a machine
w s th e  r e a l  wage
r “ p -  ew (The d e f i n i t i o n  o f  the q u o t i e n t )
c
Employment i n  any p e r io d  w h ich  i s  p ro v id ed  by t h e  combina­
t i o n  o f  workers and machines can be d e r iv e d  from th e  f ' H e w ­
in g  e x p r e s s io n *
Ef-.n :: El “ Î1  ̂ p -  cwJ E -  employment
t  = time
3& lb id * ,  p* 357-
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R etu rn in g  to  th e  Sen model u sed  i n  Chapter I I ,  the
G a le n s o n -L e ib e n a te in  c r i t e r i o n  can a l s o  be dem onstrated»
Given t h e i r  s t a t e d  o b j e c t i v e ,  the  q u a n t i t y  to be maximized
i s  t h e  s u r p lu s  or i n  the  c a s e  o f  th e  model I t s e l f  the  r a t e
o f  growth i s  th e  r e l e v a n t  q u a n t i t y  to be m axim ized .  U s in g
the d e f i n i t i o n s  and assum ptions  p r e s e n t e d  i n  th e  Sen
17i n  C hapter I I ,  th e  e x p r e s s i o n  i s :
Yn -  Y n . i
G = — —-------- — G ” growth r a t e  o f  income
^n-1
Sn-1 “
^ n-1  
f ( x )  -  X
(by s u b s t i t u t i o n )
[ c o r n  o u tp u t  per year  per  machine (produced by one 
man y e a r  i n  the  machine making s e c t o r )  minus the  
q u a n t i t y  o f  la b o r  employed to  produce corn  per  
machine» Wage u n i t s  paid  eq u a l  the  r e a l  wage 
b i i i . j
G w i l l  be a maximum # i e n  dG/dx i s  eq u a l  to  z e r o  and when
d^G/dG^ i s  l e s s  than  zero»
In  t h i s  c h a p te r  the  m arg in a l  r e in v e s t m e n t  q u o t i e n t
c r i t e r i o n  d e v e lo p e d  by Galenson and L e i b e n s t e i n  has been
p r es e n te d »  They v e r b a l l y  d e s c r i b e  t h e  c r i t e r i o n  a s :
The l a r g e r  t h e  p r o p o r t i o n  o f  o u tp u t  o f  an Ind^^ t r y  
or  a s o c i e t y ,  which i s  r e i n v e s t e d  r a t h e r  than c o n ­
sumed, th e  more ra p id  th e  p r o c e s s  o f  c a p i t a l  a cc u ­
mulât  ion-* -h e n c e  t h e  growth of  employment o p p o r tu n i ­
t i e s  in  th e  I n d u s t r i e s  » - °
The model i s  o r i e n t e d  t o  th e  fu tu r e  i n  t h a t  th e  growth r a t e
^"^Sen, £po c i t . , p .  3 6 »
■^^Galenson and L e i b e n s t e i n ,  op ,  c I t » ,  p .  3^8,
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d e f in e d  i n  terras c f  p er  c a p i t a  Incomep ia  tc  be maximize 1 
w i t h i n  some time h o r iz o n  i n  t h e  future-o The c r i t e r i c n  a l s c  
t r i e s  t c  o f f e r  a p a r t i a l  s o l u t i o n  to  th e  problem c f  s u r p lu s  
l a b o r  e x i s t i n g  i n  th e  backward s e c t o r  c f  the  e or noray = By 
m axim iz ing  the  su r p lu s  tc  be r e i n v e s t e d ,  Galenson and Lelben-  
s t e i n  a p p a r e n t ly  f e e l  t h a t  t h e  p c p u l a t i c n  In th e  backward 
s e c t o r  w i l l  be h e l d  down* L a s t l y  the G a lenscn ^ L e ibenst e l n  
c r i t e r i o n  s t r e s s e s  t h e  p r o d u c t iv e  power o f  l a b c r  r a th e r  than  
c a p i t a l e
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CHAPTER V
THE MARGINAL GROWTH CONTRIBUTION
The m arginal  growth c c n t r i b u t i c n  was d e v e lo p e d  by Otto  
E c k s t e i n  i n  an a r t i c l e  p u b l i s h e d  i n  1 9 5 7» The c r i t e r i o n  i s  
unique i n  t h a t  i t  s y n t h e s i z e s  t h e  s o c i a l  m arg ina l  prc d^: t i v -  
i t y  c r i t e r i o n  and the r e in v e s t m e n t  q u o t i e n t  c r i t e r i c r .n  ans  
s e c o n d l y t h e  c r i t e r i c n  ^ ^ t l l lz e s  w e l f a r e  ecen em ies  t o  i n c l u d e  
the  consumers'  t ime p r e f e r e n e e «
B efo r e  d e f i n i n g  th e  m argina l  growth c c n t r i b u t i o n o  t t e  
assu m ption s  of the E c k s t e i n  model w i l l  be p r e s e n te d  i n  order  
to  v i s u a l i z e  how the cc no l u s io n s  are  d e r iv e d o  To d e c e lo p  a 
" s e t t i n g "  '"r "p lace"  f o r  h is  models E c k s t e i n  makes the fc 1"
•> Qlo w in g  assum ptions  ^
(a) th e  8 e l e c t i o n  o f  prc j e o t s  which w i l l  i n c r e a s e  the  
r a t e  c f  s a v i n g  and th e reb y  the r a t e  c f  growth ,h  
r e a s o n a b le ;
(b) consumers' t ime p r e f e r e n c e s  are given.,  and the  
c a p i t a l  market ia  r e j e c t e d  as a d e v i c e  tc  d e te r ­
mine the r a t e  c f  sav ing"
(c )  the c r i t e r i o n  must r e f i e ' t  b o t h  the d i r e c t  c o n t r i ­
b u t io n  t o  consumerd' w e l f a r e  and th ç  i n d i r e c t  
c o n t r i b u t i o n  tc th e  c a p i t a l  stcckoH'-'
The s t  atement i n  ( c) above is  t h e  key t o the m arginal
l 9 o t t c  E c k s t e i n ,  " in ves tm en t  C r i t e r i a  f o r  Enoncm^. 
Development and t h e  Theory o f  Inter"' empo-ral W elfare  E ' or.L m. r., ." 
Q u a r te r ly  Jou rn a l  c f  E c o n o m ics , IXXI (February , IQ S ? )- I = 66»
^^'By " d i r e c t  c c n t r i b u t i c n "  E c k s t e i n  appar er f  1 y mea.c . 
a prcjech^d c c n t r l b ' u t i c n  to immediate con su m p tion .  Bv " i n d l t  ' 
e c t  c o n t r ib u t io n "  he me arcs the  c c n t r i b u t i c n  * c the  c r s i-.mp * 1 - n 
stream  brought abou+" by th e  grc'wth c f  the  capih a l  <  ̂c- ko
"S -
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growth c o n t r i b u t i o n  c r i t e r i o n .  I t  l3  w i t h  t h a t  assumf tâ c::. 
t h a t  one c c n c e p t  a l r e a d y  d i s c u s s e d ,  the r e i n v e s  tment . ri-^e; 
i o n ,  and a new one embodying w e l f a r e  econom l:s  e n t e r  I n " - 
t h e  a n a l y s i s .
In  order  t c  understand  th e  workings c f  t h e  marginal
! 1 "1
growth c o n t r i b u t i o n  c r i t e r i c n  (MGC)^"' 1*: I s  ne : esc  a;, v 
p r e s e n t  E c k s t e i n  is a s s u m p t ic n s .
(1) The p la n n in g  a u t h o r i t y  w ish es  to  maximize a s : oia.. 
w e l f a r e  f h n c t l c n  based on i n d i v i d u a l  preferences,"
(2) the o p t im a l  d i s t r i b u t i o n  o f  income i s  c b t a in e d  
through  ta x e s  and s u b s i d i e s  which have no impact  
on m a rg in a l  c h o ic e s  and c o l l e c t i v e  s e r v i c e s  are 
f in a n c e d  i n  a s i m i l a r  way i
(3)  th e r e  are  nc e x t e r n a l  economies; or l i a  économie -i
(4)  a l l  markets fu n c t l ' - n  as p e r f e c t l y  : c m p e t l t i v e  ones  
e x c e p t  t h e  c a p i t a l  marke": "
(5)  K i s  th e  am G unt c f  c a p i t a l  a t  th e  d i s p o s a l  ; f  the  
p-1 anni n g au t  ho r i  c y ;
These f i r s t  f i v e  a ssu m p t io n s  or c c n d i t l r n s  are  r e l a t  - r *■ : a
Bator type  w e l f a r e  m ode l .
(6)  Firms maximise p r o f i t s  and have non-dec.,reas in g  
m argina l  ccs t s "
(7) a l l  h o u se h o ld s  purch ase  consumer gocds and s u p p ly  
f a c t o r  servd.ces  i n  accordance  w i t h  t h e i r  t im e p r e f ­
er en ce  and t h e i r  marginal r a t e s  o f  s u b s t i t u t i o n  are  
diminishing,^
C o n d it io n s  6 and 7 are n e c e s s a r y  f o r  decerm lnacy  ir. ' - , urnp• 
t i o n  and p r o d u c t io n  r e s p e c t i v e ! y .
^ - ^ H e r e a f t e r  : a l r e d  MGC. 
^ ‘̂ E c k s t e i n ,  o p .  c i t . ,  p.p. 6 6 -6 8 .
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(8) The p la n n in g  a u t h o r i t y  e z p r e a s es t h e  c o l l e c t i v e  
Judgment about t h e  s o c i e t y t i m e  p r e f e r e n c e  by 
means c f  an i n t e r e s t  r a t e ,  1?,
(9)  the  a u t h o r i t y  can p r o j e c t  f u t u r e  p r i c e s  a c c u r a t e l y ?
(10)  th e re  i s  a c h o ic e  among n p r o j e c t s ?
(11) each  p r o j e c t  has a r e in v e s t m e n t  c o e f f i c i e n t s  
which i n d i c a t e s  t h e  s h a r e  o f  th e  p r o j e c t - s  : r n t r i -  
b u t lo n  t h a t  goes  i n t o  s a v in g ;
(12)  the  economic l i f e  o f  a l l  p r o j e c t s  i s  eq u a l  t o  T?
(13)  i s  the  n e t  income made p o s s i b l e  by the  r e in =  
v e s t e d  c a p i t a l ^  ^Rt" p er io d  t?
(lip) a p a r t  c f  the o u tp u t  o f  prc - jec ts  f in a n c e d  cut  ■. f
r e i n v e s t e d  c a p i t a l  w i l l  be a v a i l a b l e  f o r  f u r t h e r  
r e i n v e s t m e n t .  Assume a r e i n v e s t m e n t  c o e f f i c i e n t ,  
f o r  th e  su b s e q u e n t  s t a g e s .
C o n d it io n s  8-llp i n c l u s i v e  a re  d i r e c t l y  r e l a t e d  t o  t h e  i n t r : -
d u e t io n  o f  the  t im e d im e n s io n .
(15)  Each p r o j e c t  has a p r o d u c t io n  f u n c t i o n
Yp s  Y^(K.y)p ( J -  Ip . . . o n  r.) r e l a t i n g  i t s  ne*
J  J n.'
c o n t r i b u t i o n  to r e a l  income t o  th e  c a p i t a l  i  ted  
i n  the  p r o j e c t ,  and the f u n c t i o n  i n c r e a s e s  a ■ a 
d e c r e a s i n g  ra te^
(1 6 ) the m arginal  p r o d u c t i v i t y  c f  c a p i t a l  Is 
C o n d it io n s  l 5  and l 6  are g e n e r a l  background c o n s t r a i n t a .
With the  a s s u m p t io n s ,  d é f i n i t i : n s p  and symbols  i n  
mind, E c k s t e i n  d e r i v e s  the  c r i t e r i c n  by m axim izing  the  p r e s e n t
^3b can a p p a r e n t ly  be taken as a v a r i a b l e  or as a 
c o n s t a n t .  In  h i s  l a t e r  e.xamfl e s i n  th e  t a b l e s  E c k s t e i n  ap­
p a r e n t l y  assumes t h a t  the  pro d u e t io n  f u n c t i o n  f o r  r e i n t e a   ̂eu 
c a p i t a l  d i s p l a y s  no d i m i n i s h i n g  r e t u r n s t h e  m arginal  p r ; du?' 
t i v i t y  c f  c a p i t a l  i s  c o n s t a n t ,  so t h a t  B may be a r b i *^ a t i 1/  
a s s i g n e d  a f i x e d  - a l u e .
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v a lu e  c f  the f u t u r e  consum ption  streamo The e x p r e s e i o n  t :  
be maximized I s
" ■ . 0 1  m  • 1 ( I t l )  -■
The f  ir a  t  terra ĉ f the e q u a t io n  e x p r e s s e s  the re 2 at io n  
o f  the  n e t  c o n t r i b u t i o n  to f u t u r e  r e a l  income f o r  the e: o n e -  
rale l i f e  o f  a l l  p r o j e c t s  t o  the consumers^ time p r e f e r e n : e «  
The se co n d  terra of  the e q u a t i o n  e x p r e s s e s  t h e  r e l a t i o n  o f  
th e  r e in v e s t m e n t  component t o  t h e  consumers " tirrie p r e f e r e n c e  
summed from the  f i r s t ;  to  i n f i n i t y .
The f o l l o w i n g  c o n d i t i o n s  are  put upon e q u a t io n  I4..I
abo ve :
i | . o l . l  Yj s Y . (K j)p  i j = 1 , . . . .  , n) p r o d u c t io n  f u n c ­
t i o n  o f  the p r o j e c t s  r e l a t i n g  c a p i t a l  I n v e s te d  to  r e a l  income 
I t  I n c r e a s e s  a t  a de o r e a s in g  r a  be.
4. . 1 . 2  Yj î. -  Yjj*.(Kjj|. ) ( j -  1 ,  . . . o n  n) J rc du ■ i : r.
f u n c t i o n  fo.r th e  r e i n v e s t e d  c a p i t a l  form th e  i n i t l a Z  p r o j e c t s
where c)^Rt
-T —— ” B the  m argina l  p r c d u c t i v i t y  of  the  r e -
<'^^Rt i n v e s t e d  c a p i t a l
ra
4 . 1 . 3  ^  K This c o n d i t i o n  i s  a c a p i t a l  c o n s t r a i n t
j s l   ̂ # i i c h  s t a t e s  t h a t  th e  aura o f  th e  amounts
>.f c a p i t a l  used  i n  a l l  p r o j e c t s  must be 
l e s s  than cr eq u a l  t o  the  amount o f  
c a p i t a l  a t  the d i s p c s a l  o f  the  p lannir .g  
a u t h o r i t y .
The n e x t  s t e p  i s  tc  so Iv o  f o r   ̂ the  amcurx  ̂ ■: f
^ E c k s t e i n ,  c p .  c i t . ,  p .  68 .
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c a p i t a l  in  p e r io d  t  through p r e v io u s  r e in v e s t m e n t »
m
% t  = ^ R , t - 1  ■*■ t - 1  ’ ^j s l  ' than  or eq ;,a.
t o  T»
The above e x p r e s s i o n  i s  a f i r s t  ord er  d i f f e r e n c e  e q u a t io n  
t h a t  has t h e  s o l u t i o n s
m
k-3  = ?  t £ l  -  1
j £ l  apB [
I f  t  i s  g r e a t e r  than  T,
1|- Kpf. = Kp f  a_Y_ , w hich  has the  s o l u t i o n ,  « t  R t _ i  R T?t-1
^Rt ” ^RT ( I'f-a^B) or
i+.ô KlRt
m
X
j s i
t -T
The n e x t  s t e p  i s  to  maximize th e  Lagrangean exprey
s i o n î
m r 1 r'm
4 . 7  <j>z n -  Aj Y j - Y j ( K j )  t*f: £ _ k , - k
J - X  “ L " J
CO
t%' R YRtrYRh:ERt.:';J
The r e s u l t  o f  the  m a x im iza t io n  i s  t h a t  the  foZ.lowing m a rg in a l  
c o n d i t i o n  must h o ld ;
I t .8 jUTt c)Yjj è  ( 1 -a * )  a^Cl-a^) ^  (l^a^B)  
"3%^) t ; i ^ n d " ) t  —  - ------------t n l  (I'^i) t  TT7TTt
CO (1-a^B) t -T
t “T t l  ( l ^ f i ) t
)
The above e x p r e s s i o n  i s  E c k s t e i n - s  e x p r e s s i o n  f o r  the marginal  
grow th  c o n t r i b u t i o n »  However^ he goes one s t e p  f u r t h e r  and 
s i m p l i f i e s  th e  formula to :
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
” 3 0
T
dKj t...l
E c k s t e i n  has th e  f o l l o w i n g  e x p l a n a t i o n  c f  th e  e q u a t io n s
The f i r s t  term o f  th e  form ula  measures th e  p r c J e c t 'S  
d i r e c t  c c n t r i b u t i c n  t c  consumptiona and i s  the .icnven-  
t i o n a l  e f f i c i e n c y  c r i t e r i c n  e x c e p t  f o r  i t s  e x c lu s  ion  
o f  th e  s h a r e  c f  output  to  be r e i n v e s  ted  o The se_cr.;d 
term measures th e  p r e s e n t  v a lu e  o f  the fu tu r e  consump­
t i o n  s tream  made p o s s i b l e  by the  i n c r e a s e d  growth o f
c a p i t a l , 45
The n e x t  t h i n g  t h a t  must be done i s  t.: examine th e  
e f f e c t  o f  the  r a t e  c f  i n t e r e s t  ( th e  c o l l e c t i v e  Judgment c f  
s o c i e t y ' s  time p r e f e r e n c e )  ;n th e  MGC» E c k s t e i n  has prepared  
th e  f o l l o w i n g  t a b l e  t c  I l l u s t r a t e  the e f f e c t ,
TABLE I I  
INTEREST EFFECTS ON THE MGC 
Values h e ld  c o n s t a n t :  mi «15, B s , 2 0 ,  T 21 .
fa") f hi
" E f f i c i e n t "  p r o j e c t  "High r e in v e s tm e n t"  p r o j e c t '  '
a j “ C, d Y j / d K j s  . 3 0  a 3 0 n d Y j / d K j A ̂  V.
i MGC MGC Effi ciency Re inves tmen'
Compcnent Ccrapcnent
w 4.38 V.00 1o 02 7 . 9 8
4*o4 4 "27 .94 3 . 3  3
6% 3. 74 2 .74 . 8 7 «  0 L ^
7^ 3.48 2 • 2.6 .81 -, ) , r -  "L. A U .?
(a) a pro Ject with a h i ^  margin a l  pr-' du -c t i  v it  y cf  capital
and nc reinves tmen i .
(b) a pro Ject with lew marginal pr--' du : t l v i ty  cf «capital and
a h i g h  r a t e  o f  r e in v e s t m e n t .
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These c o n c l u s i o n s  may be drawn from t h e  t a b l e . ^  The 
MGC i s  h i g h l y  s e n s i t i v e  t c  th e  i n t e r s -1 r a te »  At a lew rs.Tc 
o f  i n t e r e s t  th e  p r o j e c t  w i t h  a h ig h  r a t e  o f  re ir .ves  tment i s  
f a v o r a b l e .  At a h ig h  r a t e  o f  i n t e r e s t . ,  t h e  p r c je c ^  w ith  the  
h ig h  p r o d u c t i v i t y  o f  c a p i t a l  i s  f a v o r a b le »  S e c o n d ly ,  the  
i n t e r e s t  r a t e  i s  l e s s  than th e  growth r a t e , The MGC 
i n f i n i t e .  T h i r d l y ,  i n  t h e  ca se  o f  t h e  p r o j e c t  w i th  th e  t  igh  
r a t e  o f  r e i n v e s t m e n t ,  t h e  r e in v e s t m e n t  campcnent i s  mere 
s e n s i t i v e  t o  th e  i n t e r e s t  r a t e .
In  c o n s i d e r i n g  the  r e in v e s t m e n t  p o t e n t i a l  o f  a p r o j ­
ec t . ,  i t  sh o u ld  be remembered th a t  th e  p o t e n t i a l  depends on 
the  m a rg in a l  p r o d u c t i v i t y  cf  r e i n v e s t e d  c a p i t a l  ( d e f i n e d  as 
B) and th e  r a t e  o f  r e in v e s t m e n t  i n  s u b s e q u e n t  s t a g e s  ( d e f i n e d  
as apj), E c k s t e i n  has made a t a b l e  w h ich  i s c h a t e a  t h e s e  
v a r i a b l e s  both  i n  t h e  i n i t i a l  s t a g e  and t h e  l a t e r  a t a g e ^ ,  
and r e l a t e s  them to  the  i n t e r e s t  r a t e s  (T ab le  I I l l s -
The t a b l e  shows the  com binat ions  c f  an e f f  i : i  en t  
p r o j e c t  (one w i t h  a h ig h  m arginal  p r o d u c t i v i t y  o f  c a p i t a l )  
matched w ith  a r e i n v e s t m e n t  p o l i c y  which  i s  e i t h e r  e f f i : l e n t  
(one w i t h  a h ig h  m arg ina l  p r o d u c t i v i t y  cf c a p i t a l )  or one 
w hich  i s  o -r iented  toward growth (a h ig h  r e in v e s t m e n t  o c e f ­
f i c i e n t )  . The same t h i n g  I s  done f o r  a p r o j e c t  which  haa a
4 5 i b i d . , p .  6 9 . ^^ I b i d o, p.o 70
^ " i b l d . ,  po 73o
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TABLE I I I
MGC OF ALTERNATIVE INVESTMENT POLICIES
I n t e r 'es t  r a t e
8^
E f f i c i e n t  p r o j e c t ^ ^  p lue  an 
e f f i c i e n t  r e in v e s tr a e n t  
p o l i c y , ( 8 ,6c 5 .3 ^ 3 076
E f f i c i e n t  p r o j e c t  p lu s  a 
"growth” re in v es tra en t  
p o l i c y , S. ST 3 , 6i|
"High re in vestraent"  p r c j e c t  
p lus  e f f i c i e n t  r e in v e s t m e n t  
p o l i c y , ( G) • I _ 4 . 1 9 7 018
"High r e in v e s t m e n t "  p r o j e c t  
p lu s  a "growth" r e i n v e s t ” 
raent p o l i c y . :o 4 . S : 1 . 8 7
(a) a i s  * C>.S 9 T « 219
(b) ^R n , CS 9 E z .38
(c ) ap s , 1 5 , B s
i d ) &2, = . 3 0 , dY^ /  dK-'
h ig h re in v e s  traent cce:
then ■caI c u l a t e d  wi t h
r a t e i n créas  e a 9 c eter:
Tc s e l e c t th e  :
^^Sin? e th e de.
s l i g h t l y  chan ged f  r ora
the :new d e l  In 0
. l u ,  T
As the  I n t e r es
t h e  MGC d i m i n i s h e s .
V i  c 6 e X amp le , ,  s e e  the t e  x "
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th e  d i a g r a m  which f o l l o w s
F i g u r e  1 »
 ̂ p i 's  Oh/
For the curves  aa and bb h i s  e x p l a n a t i c n  Is
Curve aa i s  d e r i v e d  frem the demand f o r  consum pticn  
g o o d s ,  g iv e n  a r a t e  o f  p o p u l a t i o n  grow th  and a pure  
r a t e  o f  time p r e f e r e n c e .  The h ig h e r  the growth r a t e  
th e  more r a p i d l y  th e  m a rg in a l  u t i l i t y  o f  consumption  
f a l l s ,  and th e  h ig h e r  should  be t ne i n t e r e s t  r a t e ,
Curve bb r e p r e s e n t s  th e  in fJ .uence o f  t h e  i n t e r e s t  
r a t e  on t h e  c h o i c e  c f  th e  pro je c t - - h e n o e  on th e  rare  
o f  c a p i t a l  a c c u m u la t io n  and growths
I t  seems to  t h e  au thor  t h a t  curve  aa needs more ex-
planatiOHo Judging  by th e  eq u a t io n s  upon which E c k s t e i n
b a ses  the  above diagram, the  e x p l a n a t i o n  would appean t o
be as f o l l o w s s  Curve aa r e l a t e s  c e r t a i n  p o s s i b l e  l e v e l s  o.
s o c i a l  t ime p r e f e r e n c e  ( s o c i a l l y  d eterm in ed  i n t e r e s t  r a t e )  
to  v a r i o u s  p o s s i b l e  r a t e s  o f  g r o w r h  c f  c-cn sump t i o n  c u tpuo .  
A l l  t h e  s o c i a l l y  d e term in ed  i n t e r e s t  r a t e s  i n  aa are i a t e s
if5 l b i d
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w hich  maximize th e  w e l f a r e  f u n c t i o n  f o r  a g i v e n  r a t e  o f  i n ­
d i v i d u a l  t ime p r e f e r e n c e  and the p a r t i c u l a r  r a t e s  o f  con­
sum ption  growth w h ich  c o r r e l a t e  to  th e  p a r t i c u l a r  i n t e r e s t  
r a t e s *  Any o f  t h e s e  i n t e r e s t  r a t e s , " i " , maximizes the  
w e l f a r e  f u n c t i o n  a t  t h a t  p o i n t  b eca u se  i t  a s s u r e s  th a t  the  
m a r g in a l  r a t e  o f  s u b s t i t u t i o n  i n  consumption between sac s e a -  
s i v e  p e r io d s  i s  th e  same as the m a rg in a l  r a t e  o f  s u b s t i t u t i c n  
i n  p r o d u c t io n  w hich  i s  the  n e c e s s a r y  c o n d i t i o n  f o r  su ch  
m a x im iz a t io n .
Curve bb r e p r e s e n t s  th e  f e a s i b i l i t y  o f  p r o j e c t s  or 
what i s  p o s s i b l e  to  u n d e r ta k e ,  g iv e n  the  parameters cr  
c o n s t r a i n t s  s t a t e d  i n  E c k s t e i n ' s  e x p l a n a t i o n  o f  curve a a ,  
s u p r a * The v e r t i c a l  p o r t i o n  o f  the curve r e p r e s e n t s  th e  
area  when b o t t l e n e c k s  appear ,  s u c h  as th e  s u p p ly  of  t r a i n e d  
l a b o r  and managers b e in g  exhausted*
The i n t e r s e c t i o n  o f  th e  two cu rv es  a t  p o in t  ■ ct-pres­
e n t s  an e q u i l i b r i u m  between what i s  wanted and wha: i s  f e a s ­
i b l e .
In summation o f  the c o n c e p t  p r e s e n te d  i n  t h i s  c h a p te r ,  
E c k s t e i n  has used w e l f a r e  econom ics  and a s y n t h e s i s  c f  th e  
s o c i a l  m a rg in a l  p r o d u c t i v i t y  c r i t e r i o n  and the r e in v e s  tment  
c r i t e r i o n  t o  d ev e lo p  h i s  m arg in a l  growth c o n t r i b u t i o n  or . i -  
t e r i o n .  Two t h in g s  have been shown: the  d e c i s i o n  about  a 
p r o j e c t  w i l l  depend i n  p a rt  upon th e  e m p i r i c a l  assumption^  
made, and a v a lu e  judgment i s  n e c e s s a r y  to  d e a l  w i t h  the  
problem o f  time p r e fe r e n c e *  An i n t e r e s t  r a t e  was the exprev-
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8 io n  o f  the  s o c i e t y ’s time p r e f e r e n c e  and a d e v i c e  was sug'  
g e s t e d  t o  f in d  th e  op t im a l  i n t e r e s t  r a t e  and the  o p t im a l  
r a t e  o f  growth o f  con su m p t ion .
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CHAPTER VI
BEHEPIT-COST ANALYSIS
The U n i te d  N a t io n s  has p rop osed  the u s e  c f  t h e
b e n e f i t - c o s t  a n a l y s i s  used  i n  the  U n i te d  S t a t e s  for  water
r e s o u r c e  developm ent  to a id  an u n d erd ev e lo p ed  country  i n
d e c i d i n g  on the  p r i o r i t y  o f  p r o j e c t s o  The s u g g e s t i o n  was
made by J .  T. Lund in  a s e r i e s  o f  l e c t u r e s  d e l i v e r e d  i n
P a k i s ta n  sp onsored  by th e  Government o f  P a k i s t a n ,  the
I n t e r n a t i o n a l  Bank for  R e c o n s t r u c t i o n  and D eve lopm ent ,
and the  U n ited  N a t io n s
A d e r i v a t i o n  o f  the b e n e f i t - c o s t  c r i t e r i o n  can be
found i n  the work cf  Otto E c k s t e i n , T h e  c r i t e r i o n  was
d e r i v e d  from c l a s s i c a l  w e l f a r e  econom ics  where the  o b j e c t i v e
was t o  maximize an i n c r e a s e  i n  economic w e l f a r e  c o n t r i b u t e d
by a p r o j e c t  s u b j e c t  t o  the c o n s t r a i n t  o f  l i m i t e d  fu r d s  f o r
e x p e n d i tu r e  on the p r o j e c t ,  E c k s t e i n  p r e s e n t s  the f c l l o w -
hp
i n g  d e r i v a t i o n  o f  the b e n e f i t - c o s t  c r i t e r i o n ^
Bj s t o t a l  b e n e f i t  o f  a p r o j e c t .
T . Lund, " a p p r a i s i n g  C osts  and B e n e f i t s  o f  
Development Programs," Formula t i o n  and Economic Apprais  a l  
o f  Developm ent P r o j e c t s  (U n ited  N a t i o n s ,  A s ian  Center  cn 
A g r i c u l t u r a l  and A l l i e d  P r o j e c t s ?  New York, 1 9 5 1 ) ,
5 l Otto E c k s t e i n ,  Water R esource  Development (Cam­
b r i d g e ;  Harvard U n i v e r s i t y  T r e s s , 1 9 5 b) . This i s  one o f  
h i s  many works on the s u b j e c t .
- - I b i d , ,  p ,  7 0 - 7 5 '
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His d e f i n i t i o n  o f  t o t a l  b e n e f i t  i s  the b a lu e  o f  the goods 
and s e r v i c e s  t h a t  r e s u l t  from the p r o j e c t  i n  q u e s t i o n .
T o t a l  b e n e f i t s  a r e  then t h e  v a lu e s  t h a t  a ccru e  from the  
o u tp u t  o f  the  p r o j e c t  i n  q u e s t i o n ,
Cjg 5 c o s t  o f  a pro J e c t ;  c o s t  i s  d e f i n e d  as th e  
**v a lu e  o f  the  goods and s e r v i c e s  used  to s e t  up, main: a i n ,  
and o p e r a te  a p r o j e c t , ” Cjg can be thought  o f  as t o t a l  
d i r e c t  p r i v a t e  c o s t  o f  e s t a b l i s h i n g  t h e  p r o j e c t ,
Cjh = a s s o c i a t e d  c o s t  or "va lue  o f  the goods and 
s e r v i c e s  beyond th e  p r o j e c t  c o s t  (Cjg) t o  o b t a in  th e  o u t ­
put  from the p r o j e c t ,  C c a n  be th o u g h t  o f  as t o t a l  s o c i a l  
c o s t s  minus t o t a l  d i r e c t  p r i v a t e  c o s t s ,
5*1 Bj = B j ( C j g ,  C j^ ) , (J = 1 ,  . . . , 3  n ) , p r o d u c t io n
f u n c t i o n  s t a t i n g  t h a t  t o t a l  b e n e f i t s  a r e  a 
f u n c t i o n  o f  p r o j e c t  c o s t  and a s s o c i a t e d  c o s t ,
n
5 . 2  ^  Cjg^D, a c o n s t r a i n t  w hich  s t a t e s  t h a t  the
J-1 t o t a l  amount of  funds used f o r  the
p r o j e c t  must be l e s s  than or e q u a l  t c  
th e  amount o f  funds  a p p r o p r ia te d  f o r  
the  p r o j e c t ,  d e f i n e d  as D,
The n e x t  s t e p  i s  to  maximize and i n c r e a s e  i n  w e l f a r e .
The f o l l o w i n g  Lagrangean e x p r e s s i o n  i s  u se d ,
5.3
When th e  above e x p r e s s i o n  i s  m axim ized ,  th e  two f o l l o w i n g  
m a rg in a l  c o n d i t i o n s  must h o ld  :
ü h  = 1 , i 2 i i  - 1
d  Cjg c) Cjh
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E c k s t e i n  th e n  fo r m u la te s  t h e  r u l e
Thus the b e n e f i t  o f  th e  m a rg in a l  e x p e n d i tu r e  o f  » . . 
funds must ex ceed  1 by a f a c t o r  vthich depends on th e  
t i g h t n e s s  o f  th e  b u d g e ta r y  c o n s t r a i n t  w h i le  the  b en e ­
f i t  o f  th e  m a r g in a l  e x p e n d i tu r e  o f  the  a s s o c i a t e d  c o s t  
sh o u ld  be e q u a l  to  one*
While he i s  t a l k i n g  about th e  m argina l  e x p e n d i tu r e  o f  funds ,  
he i s  r e f e r r i n g  t o  Cjg ,  th e  t o t a l  d i r e c t  p r i v a t e  c o a t .  As 
i s  shown on th e  p r e v io u s  p age ,  th e  f a c t o r  by w h ich  th e  mar­
g i n a l  e x p e n d i tu r e  of  p r o j e c t  c o s t s  must exceed  one ,  i s  the  
v a lu e  o f  the  Lagrangean m u l t i p l i e r .  The e x i s t e n c e  o f  the  
p o s i t i v e  Lagrangean m u l t i p l i e r  a s s u r e s  th e  budget  c o n s t r a i n t  
w i l l  be m et .
Turning now t o  the s u g g e s t i o n  made by J .  T. Lund, one 
f i n d s  th e  d e f i n i t i o n s  and the  r e s u l t i n g  r u l e s  s l i g h t l y  modi­
f i e d  from th o s e  o f  E c k s t e i n .  Lund s t a t e s  f i v e  s t e p s  i n  the
r ' Ig e n e r a l  method of  measurement o f  b e n e f i t s  and c o s t s . T h e  
f i v e  s t e p s  a r e #
( 1 ) the v a lu e  o f  any i n c r e a s e  or d e c r e a s e  i n  th e  g ro ss  
n a t i o n a l  p rod uct  i n  th e  f u t u r e  must be e s t im a t e d  
w i t h  and w i t h o u t  t h e  p r o j e c t ;
(2 ) p r o j e c t  b e n e f i t s  and p r o j e c t  c o s t s  must be measured  
on a comparable b a s i s ?
( 3 ) p h y s i c a l  u n i t s  must be c o n v e r te d  i n t o  v a lu e  terms ;
the  economic l i f e  o f  the  prC' j e-̂  t  must be e s t i m a t e d  
as w e l l  as a f o r e c a s e  o f  f u t u r e  a p p l i c a b l e  p r i c e s ;
(5 ) i n t e r e s t ,  r i s k ,  and d i s c o u n t  must be a p p l i e d .
^^I b l d . , p .  7 5 »
T. Lund, 0£ .  c l t . ,  p .  128,
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The s t a t e m e n t  i n  (1)  above appears to have some c o n -  
c e p t  o f  "net b e n e f i t s "  i n  th e  s e n s e  t h a t  b o th  a d i r e s t  growth  
im pact  o f  a l t e r n a t i v e  p r o j e c t s  i s  c o n s i d e r e d ,  and the  growth  
im pact  on the  r e s t  o f  th e  economy i n  a d d i t i o n  to  c o n s i d e r i n g  
im mediate  o p p o r tu n i ty  c o s t s  i s  a l s o  i m p l i e d .  The s t a t e m e n t  
i n  ( I 4 . )  above a l s o  im p l i e s  some s o r t  c f  a p la n n in g  h o r i s c r .
Lund d i v i d e s  c o s t s  i n t o  two s e c t i o n s ,  p r o j e c t  c o s t s  
and n o n - p r o j e c t  c o s t s .  P r o j e c t  c o s t s  are  d e f in e d  in  th e  same 
manner i n  which E c k s t e i n  has d e f in e d  them, as are th e  non­
p r o j e c t  c o s t s  which are  d e f i n e d  as E c k s t e i n ’s a s s o c i a t e d  
c o s t s .  The c o s t  f i g u r e  t o  be u sed  i n  th e  denominator c f  the  
b e n e f i t - c o s t  r a t i o  i s  th e  d i f f e r e n c e  between  p r o j e c t  c o s t s  
and n o n - p r o j e c t  c o s t s .
Lund d e f i n e s  t o t a l  b e n e f i t s  c f  a p r o j e c t  as th e  sum 
o f  primary b e n e f i t s  and se co n d a r y  b e n e f i t s .  Primary b e n e f i t s  
are  d e f i n e d  as "the v a lu e  o f  immediate prc-ducts or c e r v i c e s  
o f  a p r o j e c t  minus any a s s o c i a t e d  c o s t s  f o r  t h e i r  r e a l i z a ­
t i o n ." ^ ^  Secondary b e n e f i t s  are d e f i n e d  as " v a lu e s  added 
o v e r  and above primary b e n e f i t s ,  such  as t h o s e  r e s u l t i n g  from  
su b s e q u e n t  p rocess in g ." -^  T ota l  b e n e f i t s  are  a r r i v e d  a t  by 
adding primary b e n e f i t s  and se co n d a r y  b e n e f i t s .
The n e x t  s t e p  i s  to  compare p r c j e c t  b e n e f i t s  t o  prc j -  
e c t  c o s t s .  The com parison  i s  irade b y  a r a t i o  o f  b e n e f i t s  tc  
c o s t s .  Lund s t a t e s  t h a t  a p r o j e c t  i s  j u s t i f i e d  i f  the  f o l i c w -
^ ^ I b i d . ,  p .  1 2 9 . ^^Ibid .
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i n g  r u l e s  are  com p lied  w ith?  '
(1) the p r o j e c t  b e n e f i t s  exceed  the p r e j e c t  c o s t a "
(2) each  s e p a r a b le  segment p r o v id e s  b e n e f i t s  a t  l e a s t  
e q u a l  t o  i t s  c o s t . ’
(3)  t h e  s c a l e  o f  deve lopm ent  i s  s u c h  as to  p r o v id e  the  
maximum n e t  b e n e f i t s  ;
( -̂) t h e r e  i s  no more e co n o m ica l  means o f  a c c o m p l i s h in g  
th e  same purpos e w h ich  would be  p re c lu d e d  from 
developm ent  i f  the p r o j e c t  were u n d er ta k en .
P r o j e c t s  can be  compared w i th  e a c h  o th e r  to  e s t a b l i s h  
a p r i o r i t y  among a l t e r n a t i v e s  by comparing t h e i r  r e s p e c t i v e  
r a t i o s  o f  b e n e f i t s  t o  c o s t s *  A rank o r d e r in g  i s  then  made 
p o s s i b l e *
Two v iews have been  p r e s e n t e d  o f  t h e  b e n e f i t - c o s t  
c r i t e r i o n  In t h i s  c h a p te r  as  w e l l  as a d e r i v a t i o n  o f  the c r i -  
t e r i o n *  Otto E c k s t e i n  has approached t h e  problem from a 
w e l f a r e  s t a n d p o i n t  and d e r i v e d  the  c r i t e r i o n  from a s e t  c f  
m a rg in a l  c o n d i t i o n s  w h ich  must hold* J .  T . Lund has used  
th e  o p e r a t i o n a l  approach and has d e r i v e d  a s e t  of  r u l e s  i n ­
s t e a d  o f  u s in g  m argina l  c o n d i t i o n s *
There seems to  be l i t t l e  d i f f e r e n c e  e x c e p t  from r e ­
i n v e s t m e n t  c o n s i d e r a t i o n s  betw een  the  b e n e f i t - c o s t  c r i t e r i o n  
and t h a t  o f  Sen  and E c k s t e i n ,  p r e s e n te d  i n  p rev io u s  c h a p t e r s .  
The o p in i o n  o f  the  a u th o r  i s  the c r i t e r i o n  i s  n o t h i n g  more 
than  an o p e r a t i o n a l  approach to  the m argina l  growth c o n t r i ­
b u t i o n  c r i t e r i o n *
^ 7 i b i d . ,  p* 130,
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CHAPTER VII
THE INDUSTRIAL REQUIREMENTS CRITERION AND 
THE CAPITAL EXTENSIVENESS CRITERION
The I n d u s t r i a l  Requirem ents  C r i t e r i o n
’’The v ery  f a c t  t h a t  an economy i s  underdeve loped  
i m p l i e s  t h e r e  are  s p e c i a l  l i m i t a t i o n s  t o  the e s t a b l i s h m e n t  
o f  m a nu fac tu r ing  indus t r i e s  Kenneth Bohr has d ev e lo p e d
a type o f  a n a l y s i s  w hich  a t te m p ts  to  cope w i t h  the  problem  
o f  e s t a b l i s h i n g  m anufactur ing  i n d u s t r i e s  i n  u n d erd ev e lo p ed  
c o u n t r i e s  by a n a ly z in g  c e r t a i n  c h a r a c t e r i s t i c s  o f  d i f f e r e n t  
ty p e s  o f  i n d u s t r i e s »  The u n d erd eve lop ed  c o u n tr y  can then  
compare i t s  c h a r a c t e r i s t i c s  to th e  i n d u s t r y  c h a r a c t e r i s t i c s  
t o  f in d  which i n d u s t r i e s  are  p o s s i b l e  to  e s t a b l i s h »
Bohr has made s e v e r a l  a s s u m p t io n s ,^ ^  F i r s t  o f  a l l ,  
he has assumed t h a t  the i n d u s t r i a l  c h a r a c t e r i s t i c s  o f  the  
p l a n t s  he c o n s i d e r s  have a c e r t a i n  d e g r e e  of  u n i f o r m i t y  from  
cou n try  t o  c o u n t r y .  I t  has a l s o  been assumed t h a t  the  u nd er­
d e v e lo p e d  cou n try  has a s h o r t a g e  o f  c a p i t a l ,  a s h o r ta g e  o f  
s k i l l e d  l a b o r ,  a s m a l l  l o c a l  m arket ,  and a s i t u a t i o n  where
^ K e n n e t h  A. Bohr, ”In v e s tm en t  C r i t e r i a  f o r  Manufac 
u r i n g  I n d u s t r i e s  i n  U nderdeveloped  C o u n t r i e s , ” The Review  
o f  Economics and S t a t i s  t i c o , XXXVX (May, 1954)> P» 157•
^9 i b i d . ,  pp.  1 5 7 - 1 5 8 .
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im ported  i n d u s t r i a l  equipment i s  r e l a t i v e l y  i n e x p e n s i v e  t c  
t h a t  which  cou ld  be produced d o m e s t i c a l l y .
The c h a r a c t e r i s t i c s  o f  p l a n t s  s e l e c t e d  fo r  s tu d y  were  
c a p i t a l  r e q u ir e m e n ts ,  t h e  n e c e s s i t y  f o r  s k i l l e d  l a b o r ,  p l a n t  
s i z e ,  and l o c a t i o n a l  p a t t e r n .  Bohr commented t h a t  the lo w e r  
th e  f i r s t  t h r e e  req u irem en ts  were f o r  a p a r t i c u l a r  i n d u s t r y ,  
th e  more e a s i l y  i t  cou ld  be adapted by an u nd erdeve lop ed  
c o u n t r y , T h e  f o u r t h  c h a r a c t e r i s t i c  was put i n  t o  i l l u s ­
t r a t e  the p r i n c i p l e  t h a t  th e  c l o s e r  an i n d u s t r y  i s  to i t s  
s o u r c e  o f  raw m a t e r i a l s ,  t h e  b e t t e r  i t  w i l l  be a b le  to  com­
p e t e  w i t h  imported  g ood s .
In m easur ing  the c a p i t a l  requ irem en ts  c f  an i n d u s t r y ,
6 ' ’’Bohr has used  a r a t i o  c f  f i x e d  c a p i t a l  to v a lu e  added,
The r a t i o  has been computed fo r  e l e v e n  c l a s s e s  o f  i n d u s t r i e s  
and then  t h e  r a t i o s  have b een  group t h e m s e l v e s ,  as to  c l a s s .
The c o u n t r i e s  from # i i c h  d a ta  were used  to compute the r a t i o s  
were A u s t r a l i a ,  Canada, Hungary, P a l e s t i n e ,  and Rumania,
C a p i t a l  was va lu ed  in  d i f f e r e n t  ways in  ea c h  co u n tr y ;  f o r  
ex a m p le ,  some used  t o t a l  c a p i t a l  a s s e t s  w h i l e  others used  
o n ly  f i x e d  c a p i t a l  a s s e t s ,  Bohr has d e r iv e d  the  f o l l o w i n g  
f r e q u e n c y  d i s t r i b u t i o n  showing the  e l e v e n  I n d u s t r i a l  c a t e -
0 ?g o r i e s  a g a i n s t  the r a t i o s  which  have been c l a s s e d  i n t o  ranks :"
^Qj b i d . ^^I b l d , ,  p .  1 5 9 .
I b i d . ,  p .  l 6 0 .
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TABLE IV
FREQUENCY DISTRIBUTION OF HANKING OF INDUSTRIES IN ORDER OF 
INCREASING AMOUNTS OF CAPITAL PER PERSON EMPLOYED
C ategory Rank
1 2 3 h 5 6 7 8 9 10 11
C l o t h i n g -ÎHÎ-Îf-H-
*
F u r n i t u r e -Î}- *
L e a t h e r ,  Fur 
Rubber
T e x t i l e s •ÎJ * * % -î̂
L ig h t  m eta ls •5J-
Sem i-m fg .
m e t a l s *
B u i l d i n g
M a t e r i a l s * *
Paper & 
P r i n t i n g *
Food, D rink ,  
Tobacco % *** *
Che mi e a l s *  -fHH»
The i n d u s t r i e s  a t  t h e  to p  o f  the  t a b l e  would be the most 
s u i t a b l e  f o r  an u n d erd eve lop ed  c o u n tr y  i f  i t  was s h o r t  o f  
c a p i t a l ,  s i n c e  t h e y  r e q u i r e  l e s s  c a p i t a l  than  th o se  a t  th e  
bottom  o f  th e  t a b l e .
For the s t u d y  o f  the  req u irem en ts  o f  s k i l l e d  l a b o r ,
Bohr has used  a r a t i o  c f  the amount o f  s k i l l e d  and s u p e r v i s o r y
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
p e r s o n n e l  to  the t o t a l  number of  e m p lo y e e s . Data for- the  
y e a r  1930 i n  the U n i te d  S t a t e s  was used  to  c a l c u l a t e  the  
r a t i o s .  The su b s e q u e n t  t a b l e  shows seme s e l e c t e d  r e s u l t s  
from Bohr * s t a b l e .  "
TABLE V
SELECTED INDUSTRIES IN ORDER OP SKILLED PERSONNEL
NEEDED
P e r c e n ta g e  o f  S k i l l e d  and 
s u p e r v i s o r y  workers o f  
t o t a l  g a i n f u l l y  employed
Indus t r y
Less than  10^ Gloves Tanning  
Tobacco Cigars  
B r ic k ,  t i l e ,  t e r r a  c o t t a
10^ -  20^ Rubber Soap  
Paper and Pulp  
Lime, Cement 
Hemp, J u t e ,  Linen
20^ -  30^ Sugar and Sugar R e f i n i n g  
B l a s t  f u r n a c e s .  C h a r e c a l ,  Coi 
S t e e l  R c l l i n g  M i l l s
30^ -  ifO^ F lo u r  and Grain F u r n i tu r e  
A g r i c u l t u r a l  Implements  
Tinware
Over P r i n t i n g  and E ngrav ing  
Marble
S u i t s ,  C oats ,  O v e r a l l s
lit
To me as oir e the  l o c a t i o n a l  p a t t e r n ,  Bohr d e v i s e d  a 
l o c a t i o n a l  c o e f f i c i e n t  ’’which  measures the c o n c e n t r a t i o n  o f
^ ^ I b i d . , p .  163
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a p a r t i c u l a r  i n d u s t r y  compared w i t h  the d i s t r i b u t i o n  of th e  
I n d u s t r y  as a w h o l e . T h e  g r e a t e r  the c o e f f i c i e n t  i s  i n  
v a l u e ,  t h e  more c o n c e n t r a t e d  ( g e o g r a p h i c a l l y )  the  i n d u s t r y  
i s .  Again  the d a ta  used f c r  the  c a l c u l a t i o n  cf  th e  c o e f f i ­
c i e n t  were d ata  from the U n ite d  S t a t e s  f c r  the  year  
Some o f  th e  r e s u l t s  o b ta in e d  are shewn i n  the  f o l l o w i n g  
t a b l e
TABLE VI
SELECTED INDUSTRIES IN ORDER OF INCREASING 
LOCALIZATION COEFFICIENT
C la ss I n d u s tr y
C la ss
. 1 4  -
I
• 33
C oncrete  p ro d u cts  Beer  
Bricks  and t i l e  Bread 
F oundries
C lass
• 34  -
I I
.4 2
F u r n i tu r e  Rope and twine 
Ir o n  and s t e e l  f o r g i n g  
L e a th er  goods C l o t h in g
C lass
• 43 -
I I I
•5 5
P etro leum  R e f i n i n g
Edged t o o l s  S t e e l  works
C lass
•57  -
IV
• 83
F e r t i l i z e r  Clocks and w a t 'h e s  
T e x t i l e  machinery
The p r e v a l e n t  s i z e  measure was ’̂ based on the s i z e  c f  
the median f ir m  i n  c a s e s  where th e  d i s t r i b u t i c n  c f  em ploy­
ment by f i r m  s i z e  shows a r e g u l a r  d i s t r i b u t i o n . ’*^  ̂ In  t h i s
^ 4 -Ib ld . ,  p .  I S 7. ^^I b i d . ,  p .  16^ .  , p .57,
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c a s e  d a ta  from th e  U n ited  S t a t e s  f o r  the yea r  193C and d ata  
from th e  U n ited  Kingdom f o r  the y e a r  19-^9 were used* In  tne  
t a b l e  t h a t  f o l l o w s ,  the  g r e a t e r  the  number I s ,  the g r e a t e r  
the  p r e v a l e n t  s i z e , ^ ^
TABLE VII
MEASURES OF PREVALENT SIZE IN INCREASING ORDER
I n d u s t r y P reva len t .  S i z e
Boots  and Shoes none
Soap and Candles n .'O.e
B u t t e r 1
F lo u r  m i l l i n g 1
Tanning 2
Bri cks and t i  l e 2
Cement. 3
Paper making ,3
Chemicals it
P e tro leu m  r e f i n i n g 4
Rubber 5'
S t e e l  works r
To a p p ly  th e  c r i t e r i o n ,  an underdeve loped  o cun try  
w i l l  match i t s  f a v o r a b le  f a c t c r a  i n  cne c h a r a c t e r i s t i c  a g a i n s t
6 7 Ib id ,
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
_i^7“
i t s  u n fa v o ra b le  f a c t o r s  in  a n o th er  c h a r a c t e r i s t i c »  Bohr 
commented t h a t  no s i g n l e  c h a r a c t e r i s t i c  was a c r i t e r i o n  i n  
i t s e l f .  The r e l a t i v e  im portance  o f  the  c h a r a c t e r i s t i c s  w i l l  
va ry  from co u n try  t o  c o u n tr y .
I n  the  f i r s t  s e c t i o n  o f  t h i s  c h a p t e r ,  th e  i n d u s t r i a l  
re q u ir em en ts  c r i t e r i o n  has been  p r e s e n t e d .  Bohr has t a l e ’-.', 
fo u r  i n d u s t r i a l  req u irem en ts  and a n a ly zed  d i f f e r e n t  t y p e s  
o f  p l a n t s .  C o n c lu s io n s  can be drawn from th e  a n a l y s i s  t h a t  
w i l l  a id  an u n d erdeve lop ed  c o u n tr y  t o  d e c i d e  on what type  c f  
p l a n t  i t  would be f e a s i b l e  to  b u i l d ,  g i v e n  the  c o u n t r y ’ s 
p a r t i c u l a r  p o s i t i o n  as f a r  as the  amount o f  c a p i t a l ,  the  
s i z e  o f  the p l a n t  needed ,  t h e  n e c e s s i t y  o f  s k i l l e d  l a b o r ,  
and the  l o c a t i o n a l  p a t t e r n  o f  the p l a n t .
The C a p i ta l  E x t e n s i v e n e s s  C r i t e r i o n
W. Arthur Lewis has a c r i t e r i o n  f o r  Investment* which  
i s  termed the c a p i t a l  e x t e n s i v e n e s s  c r i t e r i o n .  The c r i t e r -  
i o n  i s  not  a s i n g l e  s ta te m e n t  but  i s  found through s e v e r a l  
pages  o f  h is  b o o k . L e w i s  has s u g g e s t e d  t h a t  p r o d u c t ic n  
p r o j e c t s  are not  d eterm in ed  by any one f a c t o r ,  but a whole  
h o s t  o f  f a c t o r s ,  some o f  w h ich  may be more im portant  f c r  a 
p a r t i c u l a r  cou n try  than  are  o t h e r s .  P a r t i c u l a r  a t t e n t i o n  is  
p a id  to  th e  s h o r t a g e  o f  c a p i t a : ,  the la c k  of  s k i l l e d  l a b o r .
Arthur L e w is ,  The Theory r f  E:onom.ic Grovnh 
( Homewoods R, D. I r w in ,  1955T«
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and th e  s h o r t a g e  o f  f o r e i g n  e x c h a n g e *^9 From th e  form er  
t h r e e  r e s t r a i n t s  on d ev e lo p m e n t ,  Lewis has d e r i v e d  h i s  c r i ­
t e r i o n .
Given the r e s t r a i n t s  o f  c a p i t a l ,  l a b o r ,  and f o r e i g n  
ex c h a n g e ,  t h r e e  g e n e r a l  p r e s c r i p t i o n s  are g i v e n .  The whole 
p r o d u c t io n  plan must be kept  w i t h i n  th e  l i m i t s  o f  t o t a l  r e ­
s o u r c e s  . W ith in  the p r o d u c t io n  program i t s e l f ,  p r o j e c t s  
s h o u ld  econom ize  on s c a r c e  r e s o u r c e s .  L a s t l y , p r c  j e c t s  th a t  
i n c r e a s e  the  s u p p ly  o f  the  s c a r c e  i tem s sh o u ld  be g iv e n  
p r i o r i t y .  The p o i n t  seems obvious b u t  Lewis sa y s  i t  i s  o f t e n  
o v e r lo o k e d  in  developm ent  p l a n s .  His s ta te m e n t  i s  :
The l a s t  i s  fu n d a m en ta l ,  though o f t e n  n e g l e c t e d ;  the  
t r u e  t e s t  o f  p la n n in g  i s  n o t  how e f f e c t i v e l y  r e s o u r c e s  
are  l i c e n s e d  and r a t i o n e d , - b u t  how q u i c k l y  s h o r t a g e s  
are e l i m i n a t e d  by i n c r e a s i n g  s u p p l i e s .
L ew is ,  a ssum ing  t h a t  c a p i t a l  i s  i n  s h o r t  s u p p l y ,  has
a s p e c i f i c  r u l e  fo r  th e  c h o i c e  o f  p r o j e c t s .  P r o j e c t s  where
th e  m argina l  r a t i o  o f  o u tp u t  to c a p i t a l  i s  the h i g h e s " are
th e  most f a v o r a b le  • Coupled w i t h  th e  r u l e  i s  the warning
t h a t  some p r o j e c t s  w i l l  g i v e  b e n e f i t s  in  e x c e s s  o f  t h e i r
r e t u r n s .  The main examples are p u b l ic  u t i l i t i e s  i n d u s t r i e s .
I t  i s  f u r t h e r  s t a t e d  t h a t  :
N e i t h e r  does th e  r u le  c o r re sp o n d  to  u s i n g  c a p i t a l  i n  
p r o j e c t s  w i t h  low r a t i o s  o f  c a p i t a l  to  l a b o r ,  s i n c e  
some i n d u s t r i e s  where c a p i t a l  y i e l d s  the most ou tp ut  
happen to  be c a p i t a l  i n t e n s i v e .7^
&9i b i d . ,  p .  3 8 5 . f^ i b i d .
7 ^ l b l d . ,  pp. 3 8 5 - 3 8 6 , '̂ ‘̂ I b id .
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Again  th e  example put forward i s  the  p u b l i c  u t i l i t y  i n d u s t r y .
In  exam ining  the  problem of s k i l l e d  la b o r  sh o r ta g es^  
i t  i s  recommended t h a t  c a p i t a l  sh ou ld  be used i n  p r o J e s t s  
t h a t  i n c r e a s e  employment o p p o r t u n i t i e s  by s e l e c t i n g  t h e s e  
p r o j e c t s  ’’where the work c o u ld  n o t  be done by hand or where 
th e  c o s t  o f  d o in g  i t  by hand would be p r o h i b i t i v e  or wucre 
a p p l i e d  t o  work t h a t  i s  a l r e a d y  done by h a n d ,” 73 What Lewis 
i s  s u g g e s t i n g  i s  to  have the  c a p i t a l  s u b s t i t u t e d  f o r  s k i l l e d  
l a b o r  w herever  p o s s i b l e .
In  the f o r e i g n  t r a d e  s e c t o r  o f  th e  u nd erdeve lop ed  
economy, Lewis proposed  t h a t  government sh ou ld  encourage  
t h e  c o u n t r y -3 e x p o r t e r s  t c  g a i n  new markets fo r  goods prc™ 
duced in  t h e  c o u n t r y , Needed f o r e i g n  exchange w i l l  be ga ined  
as w e l l  as  a market f o r  g o o d s .  Gonds made o f  m eta l  and t e x ­
t i l e s  were s u g g e s t e d  i tem s  c f  t r a d e .  At t h i s  J u n c tu r e ,  L ew i3 
b e l i e v e s  an a d d i t i o n a l  advantage can be g a i n e d ,  i f  temp. ra ry  
p r o t e c t i o n  i s  g i v e n  tc  th e  u n d er d e v e lo p ed  country d o m est ic  
i n d u s t r y ,  i t s  l a b o r  f o r c e  w i l l  be a b le  to  s p e c i a l i z e  and 
t r a i n  i t s e l f .  The r e a s o n  g iv e n  f o r  th e  a c t i o n  i s  t h a t  "the  
gap between them and th e  i n d u s t r i a l  c o u n t r i e s  would c o n t in u e  
t o  widen fo r  no b e t t e r  r e a s c n  than th e  rriomentum o f  s p e c i a l ­
i z a t i o n , ' ^ ^
In  the  l a s t  s e c t i o n  o f  the  p r e s e n t  c h a p te r ,  tne  . a p i -  
t a l  e x t e n s i v e n e s s  c r i t e r i o n  c f  W, A, Lewis has been pre&en‘ ea,
7 3 l b i d . ,  p ,  2 1 2 ,  7 ^ i b l d , ,  p .  35:
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Lewia has d e r iv e d  r a l e s  f o r  the s e l e c t i o n  of  p r o j e c t s  assum­
i n g  s h o r t a g e s  o f  c a p i t a l ,  s k i l l e d  l a b o r ,  and f o r e i g n  exchange  = 
I t  hag a l s o  been  s u g g e s t e d  the.t  the  p u b l i c  u t i l i t i e s  fram e­
work o f  the c o u n tr y  not  be e v e r  lo o k e d ,  s i n c e  i t  has some 
u n u su a l  c h a r a c t e r i s  t i c s o
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PART TWO
ANALYSIS OP THE VARIOUS CRITERIA 
INTRODUCTION
The c r i t e r i a  p r e s e n t e d  i n  Part  One c f  t h i s  t h e s i s  
w i l l  be a n a ly z e d  in  t h e  f o l l o w i n g  two s u b = a e c t io n s  * The 
f i r s t  s u b - s e c t i o n  w i l l  examine th e  developm ent  o f  the i n ­
ves tm en t  c r i t e r i a  or models » In c lu d ed  are the author  to 
comments on the  c r i t e r i a  w i t h  r e s p e c t  to  the c h o i c e  o f  the  
a p p r o p r ia t e  economic v a r i a b l e s  and the s t r u c t u r a l  e q u a t io n s  
o f  the  models which have been form ula ted  « The secon d  su b ­
s e c t i o n  o f  P art  Two w i l l  p r e s e n t  an a n a l y s i s  c f  th e  c r i t e r i a  
w i t h  r e s p e c t  to t h e i r  o p e r a t io n a l  u t i l i t y .  A t t e n t l c n  w i l l ,  
be g iv e n  t o  any o p e r a t i o n a l  procedures  s u g g e s t e d  and 
e m p i r i c a l  d i f f i c u l t i e s  which  may a r i s e  i n  the  a p p l i c a t i . u 
o f  the  c r i t e r i a .
I t  i s  hoped by th e  author th a t  the method c i  a n a l y ­
s i s  s u g g e s t e d  above w i l l  net- o n ly  g iv e  some i n s i g h t s  cn the  
developm ent  c f  in v e s tm e n t  c r i t e r i a  i n  the  l i t e r a t u r e  b u t .  
a l s o ,  w i l l  s u g g e s t  perhaps the  f u t u r e  trend  f o r  the de ^el, p -  
ment o f  t h e o r e t i c a l  in v e s tm e n t  c r i t e r i a  as i n f l u e n c i n g  ".he 
u n d erd ev e lo p ed  c o u n t r i e s  o f  the w o r ld .
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SECTION ONE 
THE DEVELOPMENT OP INVESTMENT CHITEEIA
The f i r s t  in v e s t m e n t  c r i t e r i a  d ev e lo p e d  were the  f a c ­
t o r  i n t e n s i t y  c r i t e r i a . Two types  o f  th e  f a c t o r  i n t e n s i  
c r i t e r i a  were the  r a t e  o f  tu r n o v e r  c r i t e r l c n  proposed  bv 
J . J .  P o la k  and N, S« Buchanan and the la b o r  i n t e n s i v e  cri™ 
t e r i o n  ad v o ca ted  by Kurt Mandelbaura and A. J .  Brown. The 
f a c t o r  i n t e n s i t y  c r i t e r i a  a t tem p ted  to c h o o se  th e  t e c h n i ­
ques o f  p r o d u c t io n  and the p r o j e c t  s i m u l t a n e o u s l y .
The v a r i a b l e  chosen by Polak  and Buchanan i n  t h e i r  
r a t e  o f  t u r n o v e r  c r i t e r i o n  was th e  r a t e  c f  r e tu r n  on imme­
d i a t e  o u tp u t  c f  a p a r t i c u l a r  p r o j e c t .  In  o t h e r  w ords ,  th e  
r a t i o  o f  ou tput  to  i n v e s t e d  c a p i t a l  was tc  be maximized.
The maximum was a r r i v e d  a t  by assum ing t h a t  c a p i t a l  ,lr.
s h o r t  s u p p l y .
The o n ly  economic v a r i a b l e  chosen  f c r  i n c l u s i o n  i n  
the  c r i t e r i o n  was the o u t p u t - c a p i t a l  r a t i o .  The author  
q u e s t i o n s  the u se  o f  th e  s i n g l e  v a r i a b l e  on s e v e r a l  grou n ds .  
The u se  o f  the  s i n g l e  v a r i a b l e  can be j u s t i f i e d  cn the 
grounds th a t  c a p i t a l  i s  the o n ly  s c a r c e  r e s o u r c e  c r  a l l  
o t h e r  r e s o u r c e s  are  so  numerous th a t  c a p i t a l  be:ernes the  
d e c i d i n g  f a c t o r  in  t h e  s e l e c t i o n  o f  p r o j e c t s . A n o t h e r '
B. Chenery, "Comparative Advantage and D e v e lo p ­
ment P o l i c y , "  American Economlc H eview , LI (March, 1961) p, 
27* Chenery g iv e s  su p p o rt  to  t h i s  i d e a .
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c r i t i c i s m  i s  t h a t  p r o d u c t io n  must take p la c e  under c o n d i t i o n s  
o f  c o n s t a n t  c o s t s .
To j u s t i f y  the  u se  c f  the  s i n g l e  v a r i a b l e  the  s o c i a l  
o p p o r t u n i t y  c o s t  o f  la b o r  must be z e r o .  There has been a 
g r e a t  d e a l  o f  d eb a te  about t h i s  a ssu m ption  in  the l i  t er  a -  
t u r e .  On one hand, i f  t h e r e  i s  d i s g u i s e d  unemployment 1-- 
the backward s e c t o r  o f  the  economy, th e  s o c i a l  c o s t  o f  u i  ir.g 
th e  la b o r  i n  a new p r o j e c t  i s  thought  to be z e r o .  However,  
the  t r a n s f e r  o f  l a b o r  to th e  new p r o j e c t  w i l l  i n v o l v e  c o s t s  
i n  t r a n s p o r t ,  h o u s i n g ,  and job  t r a i n i n g  f c r  th e  l a b o r .  Cost  
i s  I n v o lv e d  but t h e r e  i s  a q u e s t i o n  in  t h e  a u th o r 's  mind 
about  the s i g n i f i c a n c e  c f  th e  c o s t ,  i s  i t  l a r g e  or s m a l l?  
A nother turn  on th e  same l i n e  i s  t h a t  anytime la b o r  is  t o  
be employed from the  advanced s e c t o r ,  the c o a t s  mentioned  
above must be in c u r r e d  s o  t h e y  w i l l  have t o  be accounted  for  
i n  every  p r o j e c t .
There i s  a l s o  a q u e s t i o n  about the  o b j e c t i v e  c,f the  
c r i t e r i o n .  Does mere m a x im iz a t io n  c f  th e  o u t p u t - c a p i t a l  
r a t i o  l e a d  t o  economic developm ent? The author b e l i e v e s  
t h a t  a problem w i l l  be c r e a t e d .  W. Galenacn and H. L e ib e n -
'7 ̂
s t e i n  g i v e  some su p p o rt  to  the i d e a . ' ”' T h eir  c a s e  l a  t h a t  
i f  the  economy c o n s u m e s  110^ c f  c u r r e n t  c u t p u t ,  e r t a i n l y  
no developm ent  i s  t a k in g  p l a c e .  In  f a c t ,  c a p i t a l  la b e i n g  
used  up i n  the p r o c e a a .  I f  the abe ve i s  th e  c a s e ,  th e r e  can
i'^Galenaon and L e i b e n s t e i n ,  cp .  c i t . ,  p .  3^5
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T-urnlng now t o  the  la b o r  i n t e n s i t y  c r i t e r i o n p  many 
o f  t h e  same c r i t i c l a m s  are  a p p l i c a b l e .  The la b o r  i n t e n s i v e  
c r i t e r i o n  a d v o c a te s  the  s u b s t i t u t i c n  c f  l a b o r  f o r  a c a r c c  
c a p i t a l *  At f i r s t  g la n c e  th e  la b o r  i n t e n s i v e  c r i t e r l c n  
seems t o  be I d e a l  but  t h e r e  are  s e v e i -a l  o b j e c t i o n s  f-c the  
c r i t e r i o n *
F i r s t s  la b o r  i s  n o t  a p e r f e c t  s u b s t i t u t e  for  o a p i t a l  
i n  th e  o p e r a t io n  o f  a pro j e c t .  Also^ the  same prcblem i s  
en co u n te r e d  w i t h  t h i s  c r i t e r l c n  as was w i t h  th e  r a t e  cf  
tu rn o v er  c r l t e r l o n s  namely^ the  s o c i a l  c o s t  o f  la b o r *  S e c ­
ond, p r o j e c t s  which may add to developm ent and be o f  a cap ­
i t a l  i n t e n s i v e  n a tu r e  are  n o t  g i v e n  c o n s i d e r a t i o n  i n  th e  
c r i t e r i o n .  The au thor  tends to  go a lon g  w i t h  Mandelbaum i n  
h i s  r e s e r v a t i o n s  about t h e  la b o r  i n t e n s i v e  c r l t e r io -n *  ' '
A long th e  l i n e s  o f  the f i r s t  o b j e c t i o n ,  one would e x p - c t  
any in d u s t r y  in c lu d e d  i n  t h e  program to u se  t h e  most u p - t o -  
d a te  p r o d u c t io n  methods* I f  methods o f  pro d u c t io n  are  changed  
f r e q u e n t l y ,  the  lab or  f c r c e  w i l l  c o n t i n u a l l y  have t c  be 
t r a i n e d  in  e a c h  s u c c e s s i v e  l e v e l  o f  t e c h n o lo g y *  L a s t l y ,  the  
la b o r  i n t e n s i v e  c r i t e r i o n  may b r in g  about d i s g u i s e d  unem ploy-  
ment s i n c e  t h e r e  may come a p o in t  where t h e  use  c f  i n f e r ! o :  
equipm ent  w i l l  hamper pro duo r i m *
Both the  la b o r  i n t e n s i v e  c r i t e r i o n  and th e  r a t e  o f
1 '■'Mandelbaum, ££* c i t *, pp* x v l i ,  7 -b ,
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t u r n o v e r  c r i t e r i o n  have d e a l t  w i t h  the s c a r c i t y  c f  c a p i t a l  
in  t h e i r  f i n a l  f o r m u la t io n s o  A lthough  c a p i t a l  s h o r ta g e s  
may be very  im p o r ta n t  cons id e r a t i e n s , th e  a u th o r  b e l i e v e s  
t h a t  th e y  are not the o n ly  ones s i n c e  c a p i t a l  ia  not the  
o n ly  s c a r c e  r e s o u r c e »  Other in p u t s  s u c h  as s k i l l e d  l a b o r 9 
c e r t a i n  ty p e s  o f  raw m a te r ia l s ^  human c a p i t a l , and fo r e ig n ,  
exchange  a l s o  d e s e r v e  c o n s i d e r a t i o n  i n  a p r o p e r ly  fcrm u lared  
in v e s t m e n t  c r i t e r i o n  f o r  u n d erdeve lop ed  c o u n t r i e s  »
In  summation o f  the f a c t o r  i n t e n s i t y  c r i t e r i a ^  t h r e e  
im p o r ta n t  t h in g s  s ta n d  c u t .  The number o f  a p p r o p r ia te  
economic v a r i a b l e s  ch o se n  i s  s m a l l  i n  r e l a t i o n  to  th e  e c o ­
nomic developm ent  problem . S e c o n d ly ,  the  s t r u c t u r a l  equa­
t i o n s  o f  th e  f o r m u la t io n s  c f  the c r i t e r i a  are o f  a s t a t i c  
n a tu r e  r a t h e r  than of  a dynamic n a t u r e ,  as i s  the  p rcoeu s  c f  
economic d ev e lo p m en t .  F i n a l l y ,  t h e r e  are s e r i o u s  r e s e r v a ­
t i o n s  about th e  ass'umpt i e n s  behind t h e  c r i t e r i a ,  H :wever ,  
th e  f i r s t  a t tem p ts  a t  the f o r m u la t io n  o f  in v e s tm e n t  r i t e r i a  
were not w a s t e d ,  as t h e  two c o n c e p t s ,  t h e  r a t e  of r e tu r n  
and th e  s u b s t i t u t i o n  o f  la b o r  f o r  c a p i t a l ,  were used  i n  more 
a n a l y t i c a l l y  r ig o r o u s  and more i n t e r - r e l a t e d  c r i t e r i a .
The n e x t  l i n k  i n  th e  c h a in  c f  f c r m u la t io n  c f  i n v e s t   ̂
ment c r i t e r i a  comes w i t h  t h e  f o r m u l a t i o n  o f  t h e  s o c i a l  mar­
g i n a l  p r o d u c t i v i t y  c r i t e r i o n .  The p r i n c i p l e  was s u g g e s t e d  
by A. E. Kahn and then the c r l t e r i c r ,  was f o r m a l ly  s t a t e d  by 
H. B, Chenery,  The o b je c t iv e ,  vf the o r i t e r i o n  was to  p r - -  
v id e  a method o f  m easuring th e  c o n t r i b u t i o n  c f  a p r - j e h -  ‘
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the  whole e^onomy. Pro j e ? t  inp'uta are  to be measured at. 
t h e i r  s o c i a l  c o s t s  and th e  b a l a n : e  : f  payments e f f e c t  o f  a 
p r o j e c t  was f c r m a l l y  i n c lu d e d  i n  a c r i t e r i o n  f o r  the f i r s t ,  
t im e •
One c f  th e  f i r s t  t h in g s  to  be s a id  about th e  SMP 
c r i t e r i o n  i s  t h a t  t h e r e  i s  a c a s e  where t h e  c r i t e r l c n  ic  
n o th in g  more than  the  Pc l.ak-Buchanan r a t e  C'f turnc ner c r i ­
t e r i o n  p lu s  a b a la n c e  : f  payments premium» I f  the s o c i a l  
c o s t  o f  in p u ts  i s  e q u a l  t o  t h e i r  p r i v a t e  c o s ^ \  the c r i t e r ­
i o n  approaches  th e  r a t e  -:f t u r n o v e r  c r i t e r i o n .  Only when
t h e r e  ia  a d i f f e r e n c e  between  s c c i a l ,  c r a t  and p r i v a t e  c o s t  
i s  the  SMP f o r m u la t io n  any d i f f e r e n t  from c a p i t a l  t u r n : ver  
c o n s i d e r a t i o n s  p lu s  a b a la n c e  o f  payments e f f e c t .  I f  t h e r e  
i s  no d i f f e r e n c e  between u c o i a l  c o s t s  and p r i v a t e  c c s t s ,  
the  SMP i s  s u b j e c t  the same o r i t i  c l  sms o f  the fa-'O-r i - , -  
t e n s i t y  c r i t e r i a  as p r e s e n t e d  ab: ve»
I n  the a u t h o r ’ s  op in ion^  th e  SMP c r i t e r i o n  t s  s u b j e c t  
t c  some c f  the  same c r i t i c i s m i  th a t  the f a c t o r  i n t e r n i t y  c r i ­
t e r i a  were* The number o f  economic v a r i a b l e s  i s  s t i l l  t o o  
s m a l l  a l th o u g h  t h e  b a la n c e  c f  payments premium i s  an im-
pr r re  ment over  th e  f a s t e r  i n t e n s i t y  c r i t e r i a .  Again, n c n -
m a rk eta b le  o u tp u t s  are ex c lu d ed  from the c r i t e r i o n .  In  
a d d i t i o n ,  th e  p h y s i c a l  in t e r - d c p - n d e n c e  o f  pro j e o ta ia  g i  ven 
no c r n s i d e r a t i o n .  F i n a l l y ,  the  au th or  w i l l  a l s o  a u p p cr t  the 
c c r r e c t i c n  o f  the c r i t e r i o n  s u g g e s t e d  by Ot*c E . - k s t e in .  Kls 
c o r r e c t i o n  .is based  cn e x te r n a l  e .■■enemies. Hic s"s-.emerf.
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I f  a p r o j e c t  p urch ases  f a c t o r s  from p r o d u c t iv e  u n i t s  
o p e r a t in g  under d e c r e a s i n g  c o s t ,  th e  s o c i a l  c o s t  i s  
n o t  eq u a l  t o  p r i c e s  b a sed  on average c o s t ,  but t c  
m arg in a l  c o s t*
As the  r e a d e r  w i l l  have n o t i c e d ,  the u se  of s o c i a l  c o s t  ir.  
the  in v e s tm e n t  c r i t e r i a  d i s c u s s e d  has g iv e n  r i s e  tc problems.
With t h e  f o r m u l a t i o n  o f  th e  s o c i a l  m a rg in a l  p r o d u c t I r  
i t y  c r i t e r i o n ,  t h e o r e t i c a l  in v e s tm e n t  c r i t e r i a  s t a r t e d  t .  
become more complex and t h e r e  was an improvement over  the  
f a c t o r  i n t e n s i t y  c r i t e r  la* The c r i t e r i o n  ad vocated  the exam­
i n a t i o n  o f  a l t e r n a t i v e  p r o j e c t s  from th e  v ie w p o in t  o f  tne  
s i s e  o f  t h e i r  c o n t r i b u t i o n  t c  the  whole economy and th e  num­
ber o f  v a r i a b l e s  was e n la r g e d  by  one w i t h  the i n c l u s i o n  o f  
th e  b a la n c e  o f  payments e f f e c t  *
The re a d e r  w i l l  have n o t i c e d ,  a l s o ,  t h a t  a l l  c f  the  
c r i t e r i a  d i s c u s s e d  up tc- t h i s  p o i n t  have em phasized  cuvput  
i n  t h e  p r e s e n t  time p e r i o d s  and t h a t  no c o n s i d e r a t i o h  i:; 
g i v e n  to  the t ime p r e f e r e n c e  c f  the  p o p u l a t i o n  o f  an under­
d e v e lo p e d  country*  In t h e  a u th o r ' s  o p in i o n  t im e  p r e f e r e n c e  
must be g iv e n  c o n s i d e r a t i o n  i n  a c r i t e r i o n .  I t  i s  n e c e s s a r y  
to  c o n s i d e r  time p r e f e r e n c e  o f  the p o p u la t io n  to  s e t  the  
pace o f  growth o f  ccnsum ption  o u tp u r .
The n e x t  l i n k  i n  t h e  developm ent  o f  t h e o r e t i c a l  i n ­
v es tm en t  c r i t e r i a  comes w i t h  the p r o p o s a l  o f  t h e  marginal  
r e i n v e s t m e n t  q u o t i e n t  c r i t e r i o n  s u g g e s t e d  by Galens on and
76'E ck ste in ,  o £ .  c i t . ,  p .  6 l .
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L e i b e n s t e l n .  The o b j e c t i v e  o f  the c r i t e r l c n  ia  to  raaximiic  
th e  su r p lu s  over  the wage b i l l  and r e i n v e s t  the  s u r p lu s *  
T h e ir  c r i t e r i o n  turns the  emphasis  from p r o j e c t s  w h ich  are  
c a p i t a l - l i g h t  to  p r o j e c t s  which a re  c a p i t a l  i n t e n s i v e .  Em­
p h a s i s  has new b een  s w i t c h e d  from the  p r e s e n t  tc  the f u t u r e  
t ime p e r io d s *
The a u th o r* s  primary o b j e c t i o n  to  the c r i t e r i o n  i s  
the  a ssu m p t io n  t h a t  the p r o p e n s i t y  to  sa v e  out of  wages i s  
ze r o  w h i le  the  p r o p e n s i t y  t o  s a v e  ou t  c f  p r o f i t s  i s  one* 
E c k s t e i n  f o r  one s t a t e s  t h e r e  la no r e a s o n  f o r  t h i s  assump­
t io n *  I f  the  a s su m p t io n  i s  t o  ho ld  i n  an u n d erd ev e lo p ed  
c o u n tr y ,  the government w i l l  p ro b a b ly  have t o  c o n t r o l  a l l  
p r o f i t s *  This a l s o  r a i s e s  a q u e s t i o n  i n  th e  a u t h o r ' s  mind 
about e n t r e p r e n e u r a l  i n i t i a t i v e  b e in g  dampened* The assump- 
t i o n  can a l s o  be c r i t i c i s e d  f c r  i t s  use c f  a s o c i a l  w e l f a r e  
f u n c t i o n  # i e r e  h a l f  o f  the p o p u la t io n  would s t a r v e  ir- *he 
n ear  fu tu r e *  " A lthough  t h i s  may be one way c f  s o l v i n g  
p o p u l a t i o n  prohleras ,  e t h i c a l  c o n s i d e r a t i o n s  are a g a i n s t  1 *; 
as i s  th e  f a c t  t h a t  la b o r  w i l l  have t o  be i n  a c o n d i t i o n  to  
p r o d u e e .
The c r i t e r i o n  i s  a l s o  open to  or i  t i c i s m  s i n c e  i t  i s
79Eckst e i n ,  op* c i t . ,  p* 65*
N e l s s e r ,  ’’in v e s tm e n t  C r i t e r i a ,  Pro d u c M v i t y  „ and 
Economic Deve lopm ent ,  ” Q u a r te r ly  J o u m a l  c f  Ec cnomlc s , IXX 
(November, 1956)-, p* olfoT^TTTTT'^Bator, “̂ Cn C a p l ta T ^ T r c d u c t i -  
v l t y .  In pu t  A l l o c a t i o n ,  and Growth,” Quar te r l y J c a r n a l  o f  
Economic5 , LXXI (F ebruary ,  195 7 ) ,  PP* 9'6'"XXvV
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b i a s e d  toward c a p i t a l - i n t e n s i v e  p r c j e c - t s .  Some c a p i t a l - l i g L t  
p r o j e c t s  w i l l  add to  t h e  d e velopment c f  a n a t i o n ,  y e t  the  
c r l t e r i o n  g i v e s  no c o n s l d er a t i o n  to  t h i s  fac to  A l s o ,  no 
c o n s i d e r a t i o n  Is g iv e n  t c  t im e  p r e f e r e n c e ,  b a la n c e  of  pay­
ments e f f e c t s ,  and im portant  non-raarketable  o u tp u ts  :i .̂o.h as 
human c a p i t a l »  The c r i t e r i o n  then  i s  s u b j e c t  tc- the o ame- 
l i r a l t a t i o n  o f  a l l  the e t h e r s  d i s c u s s e d  s o  f a r ,  the number 
o f  economic v a r i a b l e s  in c lu d e d  i n  i t  i s  to o  few*
The c r i t e r i o n  a l t h o u g h  u t i l i z i n g  the  f a c t o r  i n t e n s i t y  
p r i n c i p l e ,  has p r e s e n t e d  a c o n t r i b u t i o n * The r e in v e s t m e n t  
p o t e n t i a l  o f  a p r o j e c t  i s  Im portant  and th e  c r i t e r i o n  has 
g i v e n  th e  ec o n o m is t  an im portant  " t o o l . "
The c u lm in a t io n  of the d e v e l o p m e n t  of th e .  r e t i e 3.1 
i n v e s t m e n t  c r i t e r i a  i n  the a u t h o r ' a o p in io n  i s  w i t h  t h e  mar­
g i n a l  grow th  c o n t r i b u t i o n  c r i t e r i o n  p r - 'p c a e d  b y  O ttc  E c k s t e i n ,  
H is  a n a l y s i s  i s  the  most s o p h i s t i c a t e d  o f  any o f  the i n v e s t ­
m en t  c r i t e r i a  p r e s  e n t e . i  i n  th e  1 . era  tu r e  and i t  a l s o  ? a k e s  
i n t o  a cco u n t  more i n t e r - r e l a t i o n s h i p s  than  any c f  t h e  o th e r s *
The m a rg in a l  g r o w t h  c c n t r i b u t i o n  c o m b in e s  c o n s i d e r a ­
t i o n s  o f  p r o d u c t i v i t y  w i t h  t h e s e  of  r e in v e s t m e n t  so  i t  i s  a 
s y n t h e s i s  c f  t h e s e  two i m p o r t a n t  t o no e p ^ s .  Furtherm ore,  
th e  c r i t e r i o n  t a k e s  i n t o  acccurh  a n c t h e r  s i g n i f i c a n t  v a r i a b l e  ̂
t i m e  p r e f e r e n c e .  The s t a t e d  o b j e  c t i v e  o f  the c r i t e r i o n  i s  
t o  maximize the  p r e s e n t  v a lu e  c f  the f u t u r e  ccnsum ption  
s t r e a m .
As was m entioned  a b c v e ,  th e  c r l t e r i c . n  io  a syr .thes  i s
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o f  th e  SMP c r i t e r i o n  and th e  r e in v e s t m e n t  q u o t i e n t  c r l t e r l c n .  
I f  th e  i n t e r e s t  r a t e  (which  e x p r e s s e s  t h e  p la n n in g  a u t h c r i t y » s  
Judgment about t im e  p r e f e r e n c e )  Is z e r :  ̂ the o r i t e r i c n  a p -  
proaches  the  r e in v e s t m e n t  q u c t i e n t  c r i t e r i o n .  I f  the  i n t e r -  
e a t  r a t e  i s  n o t  z e r o ,  th e  c r i t e r i o n  combines b o th  th e  r e ­
in v e s t m e n t  c r i t e r i o n  and t h e  SMP or i  t e r i o n .  In  the au* h e e l s  
o p i n i o n  E c k s t e i n  has u t i l i z e d  th e  two most Important f e e h -  
u res  o f  in v es tm en t  c r i t e r i a  p r e s e n t e d  i n  t h e  l i t e r a t u r e ,  
s i n c e  a p r o j e c t  i s  examined s i m u l t a n e o u s l y  vf ith  r e s p e c t  to  
p r o d u c t i v i t y  and r e i n v e s t m e n t .
E c k s t e i n ’s a n a l y s i s  ha a th e n  added th e  two economic  
v a r i a b l e s  o f  th e  two o th e r  c r i t e r i a  t o g e t h e r .  He has i n c o r ­
p o ra ted  a p r o d u c t i v i t y  term from the SMP c . r i t e r i o n  w i t h  a 
r e i n v e s t m e n t  term  from the m a r g in a l  r e i n v e s t m e n t  q u o t i e n t  
c r i t e r i o n .  However, one im p o r ta n t  v a r i a b l e  has been  l e f t  
o u t  o f  the  a n a l y s i s ?  th e  b a la n c e  o f  payments premium in c lu d e d  
i n  th e  SMP c r i t e r i o n .  The c r i t e r i o n  needs t o  be " c o r r e c te d "  
f o r  t h i s  im p o r ta n t  v a r i a b l e .  Other economic v a r i a b l e s ,  a l s o ,  
have been  l e f t  ou t  o f  the  a n a l y s i s .  V a r ia b le s  su ch  as ex ­
t e r n a l  econom ies  and d i s e c o n o m ie s  and human c a p i t a l  have  
n o t  been  i n c l u d e d .
The a u th o r  dees nov th in k  the  assum ption  c f  a l l  
p r o j e c t s  h a v in g  eq u a l  l i v e s  in  t i l l a b l e . I f  the numbt^r 
o f  a l t e r n a t i v e s  i s  l a r g e ,  i t  w ul .d  be s .n l ik e ly  th a t  a l l  
p r o j e c t s  would have equal ' : e . S econd ,  th e  author thirtc?  
the  assu m pt ion  t h a t  a l l  market.; fun  " t ic  n p e r f e c t l y  ( ex :  ep
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th e  c a p i t a l  market)  i s  ques t i  e n a b le .  Labe r markets i n  snider- 
d e v e lo p e d  c o u n t r i e s  are  examples : f  markets not  f u n c t i c n i n g  
p r o p e r l y .
The r e a d e r  w i l l  p ro b a b ly  wonder why the  i n d u s t r i a l  
re q u irem en ts  c r i t e r i o n  and th e  c a p i t a l  e x t e n s i v e n e s s  c r i t e r ­
i o n  a r e  o m it ted  from t h e  d i s c u s s i o n  c f  th e  derelcpmerr- c f  
t h e o r e t i c a l  in v e s tm e n t  c r i t e r i a .  The author f e e l s  th e  i 
c r i t e r i a  have c o n t r i b u t e d  n o th in g  to the  developm ent c f  i n ­
v e s tm e n t  c r i t e r i a  w i t h  r e s p e c t  to  th e  economic v a r i a b l e s  
t h a t  are  c o n s id e r e d  cr  t o  t h e  ’s t r u c t u r a l  e q u a t i o n s ’ i n  the  
c r i t e r i a .
N e i t h e r  Bohr nor Lewis have added a n y th in g  tc  the  
a n a l y s i s  c o n t a in e d  i n  th e  l i t e r a t u r e  p r e v i o u s  to  t h e i r  en ­
deavors  . They s u g g e s t  no method o f  w e i g h t i n g  the  f a c t c r a  
w hich  t h e y  c o n s i d e r  and t h e i r  an a 2y  s i s  o f  g e n e r a l l y  p-'or 
a n a l y t i c a l  q u a l i t y .  L e w is ’ s t a t e m e n t s  are  q u i t e  obvie-.;. 
e x c e p t  t o  t h e  moat ca-aual r e a d e r .  He has s im p ly  s e t  dowri 
some g e n e r a l  g u id e s  f o r  in v e s tm e n t  p lan.n ing. In  f a c t , Lewis  
seems to  d i s r e g a r d  the problem posed by t h e  d e f i n i t i o n  o f  
an in v e s tm e n t  c r i t e r l c n .  Most c f  the a u t h o r ’s c r i t i c i s m  f  
Lewis a p p l i e s  e q u a l l y  t c  B ohr. M-rec ver   ̂ Be hr has ccmrr.,it"' 
ted  a mc-re s e r i o u s  me the dc l o g !  c a l  error  than  L e w is .  P irst-j  
he has used  d a ta  f c r  t h e  c a l c u l a t i o n  c f  th e  I n d u s t r i a l  
c h a r a c t e r i s t i c s  from t h e  U n i^ c i  S t a t e s  and the U n i te d  King­
dom dated  in  the  l a t e  *;wentles a:od e a r l y  t h i r t i e - . He 
f a i l s  t o  r e c o g n iz e  t h a t  the t e  rhinoi.ogy des . r ib e d  by tht
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d a ta  i s  probably  obacl.ete^ e a p e ^ i a l l y  i n  the oaae c f  c a p i t a l  
i n t e n s i v e  o p e r a t io n s  « The author a l s o  th in k s  t h a t  the whole  
e r i t e r i o n  i s  s u s p e c t  s i n c e  f a c t o r  endowments vary  s c  w id e ly  
a l l  over the  worldo
This s e c t i o n  has p r e s e n te d  the  developm ent o f  i n v e s t -  
ment c r i t e r i a  f o r  t h e  ur^derdeveloped n a t i o n s  a lo n g  w i t h  the  
a u t h o r ’ s comments about the  c r i t e r i o n  w i t h  r e s p e c t  to  th e  
c h o i c e  c f  the economic v a r i a b l e s  and the s t r u c t u r a l  e q u a t i c n s  
o f  t h e  models fo rm u la ted  from them = The c r i t e r i a  have d e v e l -  
oped from th e  f a i r l y  ru d im entary  p r i n c i p l e s  o f  factor'  ir .ten=  
s i t y  t c  t h e  s o c i a l  m a rg in a l  p r o d u c t i v i t y  c r l t e r i o n o  The 
emph a s l s was th en  t urn ed from pro due t i  v i  t y c c n s id  e r a 11c ns 
to  t h e s e  c f  r e in v e s t m e n t  p o t e n t i a l  » F i n a l l y  the  p r o c e s s  
cu lm in a te d  in  the f o r m u l a t i c n  c f  the  m a rg in a l  g ro w th  c c n r o l -  
b u t io n  which  u t i l i z e d  tne SMP o r i t e r i o n  and the re  i n v e s t ment 
c r i t e r i o n .  As th e  p r o c e s s  - f  developm ent  c f  t h e  c r i t e r i a  
went from the  s im p le  to  the comple%p th e  a n a l y s i s  be .-ame 
more r ig o r o u s  and more i n t e r - r e l a t i o n s  h ip s  were taker, i n t o  
a c c o u n t .  A l s o ,  th e  number c f  économie v a r i a b l e s  were i n ­
c r e a s e d  from one t o  many.
In  the a u t h o r ’ s o p in i o n  mere economic v a r i a b l e s  need  
to  be i n c lu d e d  i n  th e  c r i t e r i a ^  e s p e n - ia l ly  th o s e  c o n s i d e r i n g  
non-marke t a b l e  p ro d u c ts  such  as human c a p i t a l ^  s o c i :  1 g i  : a l  
d ev e lo p m en t ,  and p o l i t i c a l  d e v e lo p m e n t .  A long the  same l i n e ,  
s t r u c t u r a l ,  e q u a t ic n s  which a re  dynamic r a t h e r  thaï., s t a t i c  
are  b a d ly  n e ed e d .
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SECTION TWO
THE OPERATIONAL UTILITY OF THE VAHIOUS CRITERIA
S in c e  the f i n a l  t e s t  o f  a th e o r y  o f  r e s o u r c e  a l l c  : a.“ 
t i o n  must r e s t  i n  i t s  e m p ir i c a l  a p p l i c a t i o n ,  an attempt t : 
d e s c r i b e  some o f  th e  d i f f i c u l t i e s  o f  th e  a p p l i c a t i o n  o f  the  
c r i t e r i a  d i s c u s s e d  i n  t h i s  t h e s i s  w i l l  be made. E m p ir ic a l  
a p p l i c a t i o n s  o f  th e  c r i t e r i a  w i l l  a l s o  be p o in t e d  cu t  « 
F i n a l l y ,  some comments on th e  p r e s e n t  a l l o c a t i o n  c f  r e s o u r ­
ce s  i n  th e  u n d erd eve lop ed  n a t i o n s  w i l l  be noted»
There are  two procedu res  n e c e s s a r y  f o r  th e  a p p l i c a ­
t i o n  o f  in v e s tm e n t  c r i t e r i a »  F i r s t ,  an o p e r a t i o n a l  p rocedu re  
i s  n e c e s s a r y  to o b t a i n  da ta  f o r  the  c a l c u l a t i o n  o f  t h e  e c o ­
nomic v a r i a b l e s  in  t h e  p a r t i c u l a r  c r i t e r i o n »  S eco n d ,  i f  
e x p e c t a t i o n s  o f  f u t u r e  economic v a r i a b l e s  are  to  be used  in  
a model f o r  in v e s tm e n t  a l l o c a t i o n ,  sam ple  observa*  icr   ̂ e r e  
n e c e s s a r y »  R e g r e s s i o n  a n a l y s i s  or come o t h e r  f o r e c a s t i n g  
t e c h n iq u e  may be u s e d .  With the  above i n  mind, the  v a r io u s  
c r i t e r i a  w i l l  be examined cn t h e  b a s i s  o f  t h e i r  o p e r a t i o n a l  
u t i l i t y *
A n a ly s i s  w i th  r e s p e c t  t o  the ' p e r a t i o n a l  u t i l i t y  o f  
th e  r a t e  o f  tu r n o v e r  c r i t e r l c n  c e n t e r s  arcund t h e  use  : f  the  
c a p i t a l - o u t p u t  r a t i o .  One c f  the f i r s t  t h in g s  to n o te  i s  
t h a t  in fo r m a t io n  f o r  the  c a l c u l a t i o n  o f  the r a t i o  ia  l a c k i n g
— 63 —
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i n  th e  u nd erdeve lop ed  c o u n t r i e s *  H ig g in s  has s t a t e d  th a t  
work done a t  th e  C enter  f o r  I n t e r n a t i o n a l  S t u d i e s  r e s u l t e d  
i n  f i n d i n g  o n ly  f i v e  c o u n t r i e s  where s t a t i s t i c a l  in fo r m a t io n
At
was adequate  t o  c a l c u l a t e  the r a t i o  » I f  su ch  i s  th e  case^  
r e s e a r c h  must be done to  com pile  d a ta  n e c e s s a r y  f o r  the  
c a l c u l a t i c n  o f  the r a t i o *  C autious  use  must be made 'Cf r a ­
t i o s  found i n  the  l i t e r a t u r e  s i n c e  a r a t i o  n e t  o f  d é p r é c i a -
Q2t i o n  w i l l  g i v e  a d i f f e r e n t  a l l o c a t i o n  than one which  i s  not*  
The a u th o r  f a v o r s  the  u se  of a r a t i o  n e t  o f  d e p r e c i a t i o n  
s i n c e  i t  w i l l  p ro b a b ly  g i v e  the most a c c u r a te  r e s u l t s . In  
e i t h e r  c a s e  r a t i o s  u sed  must be c o n s i s t e n t  w i t h  e a c h  o th e r  
r e g a r d in g  d e p r e c i a t i o n *  The above comments l e a d  th e  a u th o r  
t o  b e l i e v e  th e  use  o f  any c r i t e r i o n  w hich  embodies th e  c a p i ­
t a l  - o u t p u t  r a t i o  w i l l  be c f  l i t t l e  immediate  v a lu e*  Work 
must be done i n  computing the r a t i o s  b e f o r e  t h e  c r i t e r i o n  
can be a p p l ied *
With regard  t o  th e  la b o r  i n t e n s i t y  c r i t e r i c n ^  s e v e r a l  
e m p i r i c a l  s t u d i e s  a r e  needed in  order  to  a p p ly  th e  c r i t e r i o n *  
F i r s t ,  a l i s t  o f  pro jec . t s  where th e  s u b s t i t u t i o n  o f  la b o r  
f o r  c a p i t a l  i s  p o s s i b l e  s h o u ld  be drawn up* Second ,  th e  
c o s t  o f  la b o r  employed from the backward s e c t o r  must be d e ­
term in ed  to  s e e  w hether  i t  i s  s i g n i f i c a n t  t o  c o n s id e r *  The
^ ^ H ig g ln s , £ £ •  c i t .
K. S e n ,  "Some Hotea on the Choice o f  C a p i t a l  
I n t e n s i t y , "  Q u a rter ly  Journal  c f  E conom ics , LXXII, p .  5 6 l ,
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author  ia  o f  the  o p in io n  t h a t  t h i s  c o s t  may be found t o  be  
s i g n i f i c a n t  s i n c e  t r a n s p o r t a t i o n  charges  may be I n v o lv e d  as 
w e l l  as c o n s t r u c t i o n  o f  h o u s i n g .  I f  th e  la b o r  must be 
t r a i n e d  t o  perform some ty p e  o f  operation^, th e  c o s t  o f  
t r a i n i n g  must a l s o  be  in c lu d e d  i n  any d e c i s i o n s  about p ro ­
j e c t s  o
Turning now to  th e  SMP c r i t e r i o n ,  b o th  th e  Chenery  
f o r m u l a t i o n  and the  T inbergen-K ing  f o r m u la t io n  r e q u i r e  a 
g r e a t  d e a l  o f  i n f o r m a t i o n .  The au th or  q u e s t i o n s  the  a v a i l ­
a b i l i t y  o f  the  in f o r m a t io n  i n  t h e  u n d erd ev e lo p ed  c o u n t r i e s ,  
e s p e c i a l l y  t h o s e  w i th o u t  any o r g a n iz e d  s t a t i s t i c a l  in fo r m a ­
t i o n  s y s t e m .  A g a in ,  s t a t i s t i c a l  e s t i m a t e s  w i l l  have t o  be  
made w i t h  r e f e r e n c e  t o  the  b a la n c e  o f  payments e f f e c t  and 
th e  v a lu e  o f  o u tp u t  r e s u l t i n g  from e x t e r n a l  econom ies  f o r  
any p a r t i c u l a r  p r o j e c t .  The l a s t  m entioned  e s t i m a t e  w i l l  
p r e s e n t  p ro b lem s ,  s i n c e  th e  i n f l u e n c e s  of  e x t e r n a l  e e e n em ies  
are so  e l u s i v e  and t h e r e  a l s o  i s  g r e a t  a n a l y t i c a l  t r o u b l e  
i n  even d e f i n i n g  them.
Looking a t  th e  T in b erg en -K in g  f o r m u l a t i o n ,  one seej^ 
s e v e r a l  p r i c e  i n d i c i e s  u s e d .  The author  s e e s  th e  w hole  h o s t  
o f  problems a s s o c i a t e d  w l th  the use  o f  in d e x  numbers t o  be 
a p p l i c a b l e  to  the  f o r m u l a t i o n .  The e m p ir i c a l  problems w i t h  
t h e  Chenery f o r m u l a t i o n  w i l l  a l s o  a p p ly .
A lth ou gh  the  SMP c r i t e r i o n  may have many o p e r a t i o n a l  
d i f f i c u l t i e s ,  i t  has been  u sed  i n  an u n d erd eve lop ed  o o u n t r ? .  
The c r i t e r i o n  was u sed  by t h e  P h i l i p p i n e  Government i n  th e
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fo rm :^3
IP s  R-n  ̂ Ro ■fî’ R-̂  4» Rĵ
IP s i n d u s t r i a l  p r i o r i t y
Rp s  the  c o n t r i b u t i o n  t o  n a t i o n a l  income c f  th e  f a c t o  
used  i n  th e  p r o j e c t .  The f a c t o r s  c o n s id e r e d  were 
landj, c a p i t a l 3 en tr e p r e n e u r sh ip ^  and an e s s e n t i a l ­
i t y  f a c t o r  to  accoun t  f o r  the  im pact  o f  t h e  pro j e c t  
on e x t e r n a l  éco n o m ies  ̂ s o c i a l  b e n e f i t  c o n d i t i o n s ,  
and th e  co m p le te  use  o f  c a p i t a l  r e s o u r c e s ,
Rg “ the  e f f e c t  o f  the p r o j e c t  cn the  b a la n c e  o f  pay­
ments ,
R  ̂ :  a d d i t i o n a l  economic v a l u e s  d e r i v e d  from the  use  
c f  d o m e st ic  m a t e r i a l s  and s u p p l i e s ,
R]| " the  s o c i a l  v a lu e  d e r iv e d  from u s i n g  d o m e s t i c  la b o r .  
The c r i t e r i o n  th e n  has been a p p l i e d  by th e  governm ent  c f  ar. 
u nd erdeve lop ed  c o u n t r y ,  but  the  form has been m o d i f i e d  f c r  
th e  a p p l i c a t i o n  from the Chenery s t a t e m e n t .
The author b e l i e v e  t h a t  any a p p l i c a t i o n  o f  the  m-ir -  
g i n a l  r e in v e s t m e n t  q u o t i e n t  c r i t e r i o n  w i l l  r e q u i r e  a g re sr  
amount o f  s t a t i s t i c a l  i n f o r m a t i o n .  The problem i n v o i c e d  i s  
to c a l c u l a t e  the s u r p lu s  f o r  each  a l t e r n a t i v e  p r o j e c t .  Nr 
e m p i r i c a l  p rocedu re  was p r e s e n t e d  by Galenson and L e i b e n s t e l n ,  
s i n c e  t h e i r  developm ent  o f  t h e  c r i t e r i o n  was f o r  e x p o s i t o r y  
purposes  only^ however th e  author does f i n d  t h a t  the  o p e r a ­
t i o n a l  u se  o f  the c r i t e r i o n  w i l l  p r e s e n t  o t h e r  problems a s i d e  
from th e  c a l c u l a t i c n  o f  th e  s u r p l u s . Some kind o f  government  
com m ission  w i l l  have tc  be s e t  up t c  c o n t r o l  the  s u r p lu s  i n  
th e  s e n s e  t h a t  t h e r e  meut, be nc le a k a g e s  from i e ,  1 , e , ,  i f
83H i g g i n s ,  £ £ ,  c i t , ,  p ,  6̂ 1̂ ,
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t h e r e  are le a k a g e s  from t h e  s u rp lu s^  the c r i t e r i o n  w i l l  n o t  
work.
AgaiHj, as w i t h  the c r i t e r i a  d i s c u s s e d  p r e v i o u s l y ,  
e s t i m a t i o n  o f  param eters  i s  g o in g  to  be a c e n t r a l  p a r t  o f  
the  a p p l i c a t i o n  o f  the m argina l  r e i n v e s t m e n t  q u o t i e n t  c r i =  
t e r i o r ,  and problems w i l l  no doubt be en co u n te red  i n  a c q u i r ­
in g  s t a t i s t i c a l  in fo r m a t io n  fo r  the c a l c u l a t i o n  o f  p r i o r i t i e s .
S in c e  th e  m arg ina l  grow th  c o n t r i b u t i o n  c r i t e r i o n  was 
p rop osed  f o r  e x p o s i t o r y  r e a s o n s  o n l y ,  an e v a l u a t i o n  w i t h  r e s ­
p e c t  t o  i t s  o p e r a t i o n a l  u t i l i t y  w i l l  no t  be too  m e a n in g f u lg 
But th e  author  f e e l s  t h a t  a few comments on th e  t o p i c  may 
be o f  some v a lu e  i n  th e  l i g h t  o f  f u r t h e r  developm ent  o f  
in v e s tm e n t  c r i t e r i a .
The a p p l i c a t i o n  o f  the  c r i t e r i o n ,  l i k e  t h o s e  d i s c u s s e d  
p r e v i o u s l y ,  w i l l  i n v o l v e  e s t i m a t i o n  o f  s e v e r a l  p a r a m e t e r s . 
Probably  one o f  th e  h a r d e s t  to  e s t i m a t e  w i l l  be the  m arg ina l  
p r o d u c t i v i t y  o f  r e i n v e s t e d  c a p i t a l .  A g r e a t  d e a l  c f  work 
w i l l  a l s o  be r e q u ir e d  i n  f i n d i n g  th e  p r o d u c t io n  f u n c t i o n s  
f o r  e a c h  o f  the  a l t e r n a t i v e s .  S in c e  th e  p la n n in g  a u t h o r i t y  
w i l l  have t o  d e term in e  the i n t e r e s t  r a t e ,  an o p in i o n  p e l l  
or some s i m i l a r  d e v i c e  w i l l  have t o  be used  t o  d e term in e  
the s o c i a l  t im e  p r e f e r e n c e  : f  the c o u n tr y .
The b e n e f i t - c o s  t  c r i t e r i o n ,  a l t h o u g h  somewhat d i f f e r ­
e n t  from th e  m argina l  growth  c o n t r i b u t i o n  c r i t e r i o n ,  may be 
th e  most n e a r l y  p r a c t i c a l  e m p i r i c a l  form o f  the m arg in a l  
grow th  c o n t r i b u t i o n  c r i t e r i o n .  The c r i t e r i o n  r e q u i r e s  d ata
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w hich  are s i m p l e r  t o  c a l c u l a t e  and may a l s o  be mere e a s i l y  
o b t a in a b le  In  an underdeve lop ed  c o u n t r y .  The c r i t e r i o n  a l s o  
has an o th er  p o i n t  f a v o r i n g  i t s  u se  » I t  has been  used  i n  
P a k i s t a n  on the  Thai Development P r c j e c t .® ^  The s u c c e s s  : f  
an a p p l i c a t i o n  o f  the  c r i t e r i o n  w i l l  depend i n  p a r t  upon how 
a c c u r a t e l y  t h e  f o r e c a s t s  o f  p r i c e s  and o th e r  v a r i a b l e s  are 
i n  t h e  f u t u r e .
N oth ing  has y e t  been s a i d  about  th e  e m p i r i c a l  d i f f i ­
c u l t i e s  i n v o l v e d  w i t h  the  i n c l u s i o n  of  n o n -m a r k e ta b le  p ro d -  
u c t -3 i n t o  in v e s tm e n t  c r i t e r i a .  None of  th e  c r i t e r i a  d i s ­
cu sse d  in  t h i s  t h e s i s  p r o v id e  a o p e r a t i c n a l  p r o c e d u r e .  
R e se a r c h  roust be done tc  d e v i s e  some s o r t  o f  m easu r in g  
t e c h n iq u e  f o r  t h e i r  i n c l u s i o n  i n t o  in v e s t m e n t  c r i t e r i a *  I f  
n o  t e c h n iq u e  can be f o u n d ,  the  c r i t e r i a  must be s u f f i c i e n t l y  
f l e x i b l e  to  i n c lu d e  some kind o f  ru d im en ta ry  e s t i m a t e .
In  summation o f  t h i s  s e c t i o n ,  the  au thor  would l i l e  
to r e v ie w  some o f  the more o u t s t a n d i n g  f e a t u r e s  o f  the  
o p e r a t i o n a l  u t i l i t y  o f  t h e o r e t i c a l  in v e s tm e n t  c r i t e r i a .  An 
a p p l i c a t i o n  o f  any o f  the c r i t e r i a  p r e s e n t e d  i n v o l v e s  c o l ­
l e c t i o n  o f  a l a r g e  amount o f  d a t a .  Almost a l l  o f  th e  c r i ­
t e r i a  r e q u i r e  e s t i m a t i o n  o f  c e r t a i n  key v a r i a b l e s  and t h e  
s u c c e s s  o f  t h e i r  a p p l i c a t i o n  w i l l  depend i n  p a r t  u p o n  how 
a c c u r a te  the  e s t i m a t e s  and f o r e c a s t s  a r e .  F i n a l l y ,  some
S^Tha1 i s  a I c c a t i c n  i n  P a k i s ta n
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method mua t  be found to  I n c lu d e  th e  v a lu e s  o f  non-market a b le  
ou tp u ts  i n t o  t h e  c r i t e r i a o  The a u th o r  i s  o f  th e  o p ln i c n  
t h a t  none of  the  c r i t e r i a  p r e s e n t e d  i n  t h i s  work are  o p e r a ­
t i o n a l l y  u s e f u l  i n  t h e i r  fcrmp M o d i f i c a t i o n  w i l l  be n e c e s ­
s a r y ,  a f a c t  which  i s  su pp orted  by th e  e m p i r i c a l  a p p l i c  a t i e n s  
o f  the SMP and the  MGC c r i t e r i a  p r e s e n t e d  above*
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CONCLUSION
S in c e  none o f  the  in v es tm en t  c r i t e r i a  p r e s e n te d  i n  
t h i s  t h e s i s  have been w i th o u t  c r i t i r i i s r n ,  i t  i s  wcrthwhlL.e i n  
the a u t h o r ’ s e s t i m a t i o n  to  r e v i e w  the  c r i t e r i a  from an o v e r ­
a l l  s t a n d p o i n t  to  s e e  what th e  mean w eaknesses  a r e .  The 
c r i t e r i a  d i s c u s s e d  In t h i s  work are a l l  o f  a s t a t i c  n a t u r e , 
w h i le  the  problem o f  eccncm ic  developm ent  has a dynamic n a ­
t u r e .  An in v e s tm e n t  c r i t e r i o n  which  a t t e m p ts  to  cope w i t h  
th e  dynamics o f  deve lopm ent  i s  n eed ed .  The c r i t e r i a  alsc'  
f a i l  to  ta k e  a cco u n t  c f  any p rod uct  which does n e t  have a 
m a rk eta b le  v a l u e .  F a c to r s  s u c h  as human c a p i t a l  c, s c c i r l c -  
g i c a l  developm ents  and p o l i t i c a l  developm ent  a r e  c v e r l '  :ked  
or are g i v e n  s c a n t  a t t e n t i o n .  There i s  a l s o  l i t t l e  a t t e n t i o n  
p a id  to  the  s t a t i s t i c a l  i n f o r m a t i o n  r e q u ir e m e n ts  o f  i n v e s t ­
ment c r i t e r i a  i n  c o n t r a s t  t o  th e  in a d e q u a te  q u a l i t y  and i n ­
s u f f i c i e n t  q u a n t i t y  o f  s t a t i s t i c a l  i n f o r m a t i o n  a v a i l a b l e  i n  
th e  u n d erd ev e lo p ed  c o u n t r i e s .  Also<. t h e r e  la  s c a n t  a t t e n t l c n  
g iv e n  t o  income d i s t r i b u t i o n  e f f e c t s  r e s u l t i n g  from a p r o j e c t  
F i n a l l y ,  a l l  o f  th e  in v e s t m e n t  c r i t e r i a  d i s c u s s e d  have an 
i m p l i c i t  a s su m p t io n  th a t  th e  c u tp u t  o f  a l t e r n a t i v e  p r c j e : t s  
w i l l  be demanded by  the  p o p u l a t i c n  c f  +"he c o u n t r y ,  N: Thing  
i s  s a id  about t h e  p o s s i b i l i t y  c f  the demand f c r  th e  ouVpu"' 
o.f d i f f e r e n t  ty p e s  o f  p r o j e c t s  d i f f e r i n g .  I t  I s  hcped by  
the  au th or  t h a t  the  abcve remarks may p r o v id e  a s e n s e  - f
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d i r e c t i o n  f o r  th e  f u r t h e r  fcrm u la td on  c f  investrnent c r i t e r l a o  
I n  the l i g h t  o f  th e  p r e v ic u e  paragr^aph^ seme v a lu e  
may be d e r iv e d  from a g e n e r a l  e v e r v ie w  o f  the  deveicpraent  
o f  the  in v e s t m e n t  c r i t e r i a  d i s  :.us s ed .  The f i r s t  o r i '^ er ia  
t e d  in  th e  l i t e r a t u r e , s u c h  as th e  r a t e  c f  tur:-/  var 
c r i t e r i o n  and the la b o r  i n t e n s i v e  c r i t e r i o n ^  u t i l i z e d  the  
p r i n c i p l e  o f  f a c t o r  i n t e n s i t y  as t h e i r  c e n t r a l  b u i l d i n g  
b lock »  The f a c t o r  i n t e n s i t y  c r i t e r i a  a t tem p ted  t c  d e a l  w i th  
c a p i t a l  s c a r c i t y  e i t h e r  by e c o n o m i z i n g  cn c a p i t a l  or s u b s t i ­
t u t i n g  a more p l e n t i f u l  f a c t o r  g such  a s  l a b o r g f o r  c a p i t a l  *
A t'orning p o in t  i n  t h i s  t r a i n  o f  thou ght  was reach ed  when 
the  s o c i a l  m a rg in a l  p r c d u c t i v i t y  c r i t e r i o n  was p r o p o s edo 
Emphasis was s w i t c h e d  tc p r o d u c t i v i t y  and b a la n c e  c f  p a y ­
ments e f f e c t s  c f  p r c j e c t s  were ta k e n  i n t o  c o n s i d e r a t i  n»
The n e x t  l i n k  i n  t h e  ch a in  o f  th o u g h t  comes w i t h  t h e  mar­
g i n a l  r e in v e s t m e n t  q u o t i e n t  c r i t e r i o n  w h ich  tu rn ed  th e  em­
p h a s i s  from p r o d u c t i v i t y  o f  c a p i t a l  t o  c o n s i d e r a t i o n '  : f  
re in v es tm e n t»  The p r o c e s s  c u lm in a te s  w i t h  t h e  m arg ina l  
growth c o n t r i b u t i o n  c r l t e r i c n  prcpc-sed by Otto E c k s t e iHg 
where the s o c i a l  m arg in a l  p r o d u c t i v i t y  c r i t e r i o n  and the  
m a r g in a l  r e in v e s t m e n t  q u o t i e n t  c r i t e r i o n  were s y n t h e s l u e d o  
A l s o ,  as each  s t a g e  c f  th e  d e v e lo -p m e n t  o f  in v e s t m e n t  c r i t e r i a  
was reachedy th e  a n a l y s i s  to'ok: i n  to a cc o u n t  more i n t e r - r e l a -  
t i o n s h i p a  and became more r i g -  r ' ua «
The v a l u e  c f  the  c r i t e r i a  p r o p o s e d  and d i s e u s s e  i  i n  
t h i s  work l i e s  i n  t h e i r  b e i n g  « s t e p p i n g  a t o n e ^ «  io. t h e
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developm ent  o f  a more p e r f e c t  th e o ry  o f  in v e s tm e n t  a l l o c a ­
t i o n  f o r  th e  u n d erd e v e lo p ed  n a t io n s  « As Anat o i  Rap : p e r t  
has so  a p t l y  s t a t e d ?
B e fo r e  id e a s  f r u i t i o n ,  th e y  must g e r m i n a t e .  The 
most im p o rta n t  d i r e c t  consequence o f  an i d e a  i s  t h a t  
i t  g i v e s  r i s e  to  more i d e a s .  I  s u s p e c t  t h a t  th e  most  
im p o rta n t  d i r e c t  r e s u l t  o f  a s y s t e m a t i c  and many 
s i d e d  s t u d y  o f  a c o n f l i c t  would be the changes which  
such  a s t u d y  could  e f f e c t  i n  o u r s e l v e s ,  th e  c o n s c io u s  
and u n c o n s c io u s ,  the  w i l l i n g  and u n w i l l i n g  p a r t i c i ­
p ants  i n  c o n f l i c t s .  Thus,  th e  rewards t c  be r e a l i s -  
t i c a l l y  hoped f o r  are  the  i n d i r e c t  o n e s ,  as was the  
c a s e  o f  th e  sons  who were t o ld  t o  d i g  for  b u r le d  
t r e a s u r e  in  th e  v i n e y a r d .  T^ey found no t r e a s u r e ,  
but th e y  improved th e  s o i l . ^ ' '
81̂ Anat o i  R apoport ,  F i g h t s , Games, and D e b a t e s .
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